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Emotion regulation is essential for maintaining social demands in a changing 
environment. Parent emotion socialization is a type of extrinsic emotion regulation which shapes 
children’s emotion self-regulation across development. Intrinsic processes also regulate emotions 
through the body’s regulatory systems such as vagal tone and HPA axis activities. There is a 
critical knowledge gap about how much parental emotion socialization sets the stage for peer 
emotion socialization in adolescence, and how intrinsic processes facilitate this emotion 
socialization transition when, developmentally, peers take on heightened social importance. This 
study tried to bridge this research gap by examining both extrinsic and intrinsic emotion 
regulation roles in adolescents’ experience of parent-to-peer emotion socialization transition and 
gender effects.  
Participants are from the adolescent emotion study which recruited 220 adolescents and 
their families from Washington, DC area. Youth aged from 11-17, with a wide range of emotion 
and behavior symptoms. Parent and peer emotion socialization were determined by youth-
reported Emotion Socialization Measure and Emotions as a Child Self-Rating Scale respectively. 
Four strategies (reward, override, neglect and magnify) were targeted for anger and sadness, 
respectively. Vagal tone activities were measured during a video mood induction task in which 
participants watched sad and angry video clips and respiratory sinus arrhythmia was recorded 
during baseline period and throughout the session. HPA axis was measured as baseline levels 
and diurnal rhythms for both cortisol and DHEA. Gender analyses examined both the child’s 
gender as well as parents by separately examining mothers’ and fathers’ emotion socialization. 
Results revealed mothers and fathers practiced differently in socializing daughter’s and 
sons’ emotions and fathers played a unique role in shaping children’s emotions. With respect to 
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emotion socialization transition, findings demonstrated that adolescents expected the same 
emotion responses from peers as those they received from parents. Vagal tone activities, baseline 
DHEA and cortisol levels worked as predictors in the transition process. Adolescent gender was 
also a significant predictor of peer emotion socialization such that girls expected more peer 
emotion responses than boys. Moreover, adolescent gender interacted with vagal tone and 
baseline DHEA in the emotion socialization transition. With higher vagal tone change scores or 
higher DHEA baseline levels, girls and boys tended to expect peers’ emotion responses 
differently. 
The study contributed to the field of human development by examining key tenets of 
bioecological theory on adolescent emotion development. Findings emphasize that both mothers 
and fathers continue to impact emotion socialization even as their adolescents are 
developmentally transitioning towards peers as emotion socializers. While this demonstrates that 
parents are powerful sources of extrinsic emotion regulation, our findings generally did not find 
that intrinsic emotion socialization, in the form of vagal tone and HPA functioning, mediated the 
parent-to-peer process. Instead intrinsic and extrinsic influences separately shed light on 
adolescents’ emotion development. In sum, with bioecological theory as the theoretical basis, 
this study revealed both mothers’ and fathers’ emotion socialization influences not to diminish in 
adolescence, but instead to continue into broader social circumstance and in this transition 
process, intrinsic influences are critical and non-negligible. 
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CHAPTER 1.    INTRODUCTION 
Background and research gaps 
Emotions are critical for the development and daily life of human beings as emotions 
communicate to others about our social information processing. Emotions enable adaptive 
responses to salience to environmental stimuli and facilitate social learning (Nelson, Lau, & 
Jarcho, 2014). Positive emotions and facial expressions, such as happiness and smiling, 
contribute to various aspects of human well-being including stress coping, health, social 
interaction, vocational development, life satisfaction and so on (Staw, Sutton, & Pelled, 1994; 
Cohn, Fredrickson, Brown, Mikels, & Conway, 2009; Harker & Keltner, 2001; Tugade, 
Fredrickson, & Feldman Barrett, 2004; Jones, Reynolds, Mothersbaugh, & Beatty, 2007). 
However, negative emotions especially when they are expressed inappropriately or displayed 
over a long time, are associated with various negative ecological aspects of human development 
(Salovey, Rothman, Detweiler, & Steward, 2000; Campbell-Sills, Barlow, Brown, & Hofmann, 
2006; Gotlib, Krasnoperova, Yue, & Joormann, 2004).  
Just as emotions are adaptive, the regulation of emotions is also adaptive for humans. 
According to Cole, Michel and Teti (1994), emotion regulation can be conceptualized as “the 
ability to respond to the ongoing demands of experience with the range of emotions in a manner 
that is socially tolerable and sufficiently flexible to permit spontaneous reactions as well as the 
ability to delay spontaneous reactions as needed” (p.76). It is necessary and essential for humans 
to gain the capacity of emotion regulation for the purpose of maintaining healthy body functions 
and dealing with the environmental challenges (Gross, 1998; Gross, 1999; Gross & Thompson, 
2007). There have been a large number of researchers that diversely explored different functions 
and outcomes of emotion regulation. For example, some research viewed emotion regulation as 
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self-management to respond to the environment and other research paid attention to how people 
manipulate experiences of others’ emotions (Thompson, 1994). With the surprising diversity of 
emotion regulation, Thompson (1994) summarized emotion regulation as extrinsic and intrinsic 
processes. These two pathways are “responsible for monitoring, evaluating and modifying 
emotional reactions, especially their intensive and temporal features, to accomplish one’s goals” 
(Thompson, 1994, p.27-28). Thus, both emotion and emotion regulation are adaptive processes 
that involve a wide range of emotional processes.  
The extrinsic emotion regulation involves social information processing and social 
interaction and refers to regulating other people’s emotions outside oneself. Emotion 
socialization is a good example of this extrinsic process. In the socializing process, through 
modeling and emotion intervention, one person influences the other person’s display, adjustment 
and regulation of emotions. Specifically for parent emotion socialization, children learn to 
express and manage emotions from their parents’ emotions expressivity and responses to 
children’s various emotions. The intrinsic process refers to regulating emotions within oneself. 
For example, when managing emotions, one regulates neurophysiological systems (e.g. 
sympathetic and parasympathetic nervous system, immune system, endocrine system) to 
maintain, enhance or dampen emotional arousals. Although there have been numerous studies 
suggesting the association between extrinsic emotion regulation and human outcomes, it is still 
important to involve the assessment of intrinsic process to better understand and shed light on the 
mechanisms of how emotion regulation influences human development especially for children 
studies (Strang, Hanson., & Pollak, 2012; Fox, Kirwan., & Reeb-Sutherland, 2012). This study 
significantly contributed to the literature by exploring the roles of both extrinsic (parent and  
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expected peer emotion socialization) and intrinsic (functions of parasympathetic nervous system 
and HPA axis) emotion regulation in adolescent development. 
From a developmental perspective, family works as the first direct social context for 
children’s development. Parents play an essential role in socializing and shaping children’s 
emotion regulation through their own emotional expressivity, modeling and discussing with 
children about emotion and strategies in response to children’s emotions (Eisenberg, 
Cumberland, & Spinrad, 1998). Parent emotion socialization provides crucial contributions to 
children’s various developmental outcomes such as emotion regulation abilities, social skills, 
psychological well-being and so on. However, the vast majority of the past studies paid attention 
to the effects of parent emotion socialization on young children and largely ignored parent 
emotion socialization in adolescents who are thought to transition away from family to seek 
broader social environment and interactions. However, adolescents still keep close relationships 
with their parents and receive influences from parents and families (Katz & Hunter, 2007; 
Klimes‐Dougan, Brand, Zahn‐Waxler, Usher, Hastings, Kendziora, & Garside, 2007). Therefore, 
the first goal of this study is to examine the features of parent emotion socialization of adolescent 
children and its effects on adolescent development.  
As adolescents transition away from the family, peers take on heightened social 
importance and there has been evidence demonstrating that peer emotion socialization also 
shapes adolescent emotion development similarly with functions of parent emotion socialization. 
It is currently unknown how much parental emotion socialization sets the stage for peer emotion 
socialization or whether parents shape how adolescents expect peers to  
respond to their emotions. Thus, the second goal of this study is to examine the relationship 
between parent and peer emotion socialization.  
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To fully depict adolescents’ transition from parent to peer emotion socialization, it is 
critical to understand the roles of both extrinsic and intrinsic emotion regulation. As 
demonstrated above, parent emotion socialization helps to illustrate the extrinsic pathway, while 
little is known about how adolescents’ intrinsic emotion regulation prepares them for peer 
emotion socialization. The third goal of this study is to examine adolescent’s intrinsic process of 
emotion regulation and its role in predicting peer emotion socialization.  
Gender plays an essential role in the course of emotion socialization. It has been widely 
accepted that children’s gender role development is associated with their distinct emotion 
socialization experiences. In addition to child gender, mothers and fathers influence children’s 
emotion development distinctly. The vast majority of literature has explored how mothers shape 
children’s emotion development, while few studies focus on fathers’ specific role. This study 
examined gender roles of both parents and adolescents. Maternal and paternal emotion 
socialization was explored separately to disentangle mothers’ and fathers’ independent roles. The 
role of adolescents’ gender in the transition from parent to peer emotion socialization was also be 
examined.  
Significance of this study  
Adolescents receive little attention from studies that address parent emotion socialization 
compared with younger age groups. Nonetheless, parents are still important social influences on 
adolescents and, increasingly, adolescents are faced with the broader social context in which 
peers take the heightened importance.  This study specially focused on adolescence to explore 
the transition from parent emotion socialization towards peer emotion socialization. The 
rationale of this study is that a comprehensive study is needed to understand what set the stage 
for adolescents to experience peer emotion socialization. To bridge the research gaps, this study 
1) examined both extrinsic and intrinsic emotion socialization; 2) examined multiple 
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physiological measurements to reflect the intrinsic process of emotion socialization; 3) explored 
fathers’ independent role in the transition and 4) explored the differences between boys and girls 
of receiving socialization effects. Figure 1 displays the conceptual framework for this study. 
 
 
Figure 1. Conceptual framework of study 
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CHAPTER 2.    LITERATURE REVIEW 
This chapter, literature review, will firstly cover the influential theoretical background that 
guided the study design in this dissertation. It will briefly introduce two theories/models, 
Bronfenbrenner’s bioecological theory of human development and Crick and Dodge’s social 
information processing model, and how they work as the theoretical background for this study. In 
order to better understand the parental emotion socialization, it is important to know how parents 
perform in this process, how they behave to socialize children, children’s outcomes, as well as the 
roles of both parents’ and children’s gender. To fulfill this purpose, the following two sections will 
review the findings in previous literature that addressed these questions and underline the research 
gaps. Then the next section will cover the peer emotion socialization including peers’ socialization 
practice and effects, relationship between parental and peer emotion socialization and so on. Lastly, 
this chapter will focus on the intrinsic process, starting with reviews of basic physiological responses 
that are typically used to measure emotion regulation. The review will then narrow down specifically 
to consider how the parasympathetic system (vagal tone) and endocrinology system (HPA axis) 
respond to emotional information and adjust emotion regulation. Subsequent sections and chapters 
will then articulate specific research questions and methodologies to explore and answer these 
questions. 
To set the stage for this current study, it is necessary to first understand the mechanism of 
how parental emotion socialization influence peer emotion socialization and the roles of intrinsic 
emotion regulation in this process. Bronfenbrenner’s bioecological model, described next, provides 





Bronfenbrenner’s bioecological theory of human development works as the first solid 
theoretical basis for this study. Generally speaking, the bioecological theory puts forth the idea 
that human plays an active role in their development. Firstly, the within-person traits and 
changes contribute to development such as gene expression, biological development, cognitive 
development and socioemotional development. Second, human actively interactive with their 
context to shape their development. This theory emphasizes that people are embedded in and get 
influences from a series of multi-level environments such as family, school, community, culture 
and the whole society. The following sections will review the development of this theory and 
discuss how this theory can provide the foundation to this study. 
Bronfenbrenner’s early ecological theory of human development 
In the book “The ecology of human development”, Bronfenbrenner (1979) mainly 
focused on the contextual factors surrounding people and their influences on human 
development. He illustrated four key aspects of the context: microsystem, mesosystem, 
exosystem, and macrosystem.  
From the developmental perspective, the individual is first embedded in the microsystem 
which refers to the immediate environment in one’s daily life. For example, infants firstly 
interact with their families, leaning and interacting with parents and receive influences from the 
family surroundings. Peers and schools can also be considered as immediate contexts for school 
year children because there exists a bidirectional influencing relationship between children and 
their peers.  
The second level is mesosystem which refers to the interactions among the surroundings 
classified into microsystem. Experiences within one microsystem can influence experiences in 
another microsystem. Using parental emotion socialization as a specific example, how parents 
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model and shape children’s emotion development (family as a microsystem) can influence how 
children interact with their peers, their social skills and social competence (school and peers as 
another microsystem, and this example will be reviewed in detail in the following sections). 
The third level is exosystem which refers to the relationship between an individual and 
his/her indirect environment. An individual is not embedded in the indirect environment but still 
receives influences from that. A good example here is the effects from parents’ workplaces on 
their children’s development. Workplace is a kind of microsystem for parents but not for 
children, however, the effects from workplace can be delivered via parents. Parents’ moods 
might be influenced by experiences in the workplace and their moods can influence children’s 
development. 
The last level is conceptualized as macrosystem which refers to the broad sociocultural 
influences. An individual inevitably lives in their social environment and receive influences from 
the social norms, cultural beliefs, political policies and so on. These sociocultural factors 
influence the individual directly and in interaction through the other levels. 
The above four aspects of ecological influences on human development compose the 
main body of Bronfenbrenner’s earlier ecological theory. 
The Process-Person-Context-Time model of bioecological theory and this study 
As described above, Bronfenbrenner’s early work only focused on the role of the 
environment in human development (Bronfenbrenner, 1979). While in the latter decade, he 
reflected that the theory emphasized too much on the environmental factor and neglected 
individual’s active role in development (Bronfenbrenner, 1989). Therefore, in the 1990s, the 
theory started to highlight both individual effects and contextual effects on human development 
(Bronfenbrenner, 1999; Bronfenbrenner & Morris, 1998). In the more mature bioecological 
theory, Process-Person-Context-Time model becomes the key content (Bronfenbrenner, 2005).  
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Process. The concept “process” in the mature bioecological theory refers to the 
interaction between people and their surroundings. It was described, “human development takes 
place through processes of progressively more complex reciprocal interaction between an active, 
evolving biopsychological human organism and the persons, objects, and symbols in its 
immediate external environment” (Bronfenbrenner & Morris, 1998, p. 996). Based on this 
description, interacting with parents, playing with peers, learning from others and so on can be 
considered as “process”. Meanwhile, these interactions frequently happen in daily life and 
contribute to multiple aspects of development outcomes (e.g. cognitive abilities, learning skills, 
social skills, etc.) across the whole developmental process. In this study, parental emotion 
socialization, specifically parental strategies in response to adolescents’ emotions, were 
examined. This measurement is based on the “process” component to reveal the nature of parent-
adolescent interaction and how interaction shapes adolescents’ emotion development. 
Person. The “person” component in the model refers to the role of individual-level traits 
in human development and it highlights the biological and genetic traits of people. The 
individual factors might be “direct” which means they are able to bring immediate influences in 
social interactions, for example, race, gender and age. They also might be “indirect”. Compared 
with the “direct” factors, these factors are not observable but affect how individuals interact with 
the world in the developmental process. For example, intelligence, past experience, emotion 
regulation skills, temperament, motivation, etc. can be understood within the “person” 
component. The beliefs of “person” component provide a theoretical basis for the individual 
level measurements in this study. First, gender differences in the process of parental emotion 
socialization are based on the direct factors of “person”. Second, the intrinsic emotion regulation 
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(vagal tone and HPA axis) reflects individual differences of emotion regulation abilities and can 
be explained by the indirect aspect of the “person” component. 
Context. The component “context” reflects the main contents of Bronfenbrenner’s early 
ecological theory, the four interrelated contextual systems. The current study involved two 
settings in microsystem, family and peers. These two settings reflect adolescents’ immediate 
interaction with the environment. Parental emotion socialization is involved in familial 
interactions and expected peer emotion responses occur in the peer/school interactions. 
Time. Time always plays an important role in theories addressing human development. 
According to Bronfenbrenner and Morris (1998), the component “time” can be understood from 
three perspectives or along with three scales: microtime, mesotime and macrotime. First, human 
development changes at different stages (at different age) and there exists differences of each 
specific event or interaction. These time-related developmental issues and changes are reflected 
by microtime. Second, mesotime highlights the continuity or consistency of development across 
time or different stages. For example, how parental practices of socialization for infants and 
toddlers continue into middle childhood and adolescence can be considered as mesotime-related 
development. Third, macrotime mainly refers to cohort effects that how some specific historical 
events experienced by the specific cohort influence their development. This study focused on 
adolescence stage and examined the topic of how parental emotion socialization sets stage for 
peer emotion socialization specifically for adolescents. 
In conclusion, Bronfenbrenner’s bioecological theory believes that human development is 
an ongoing process due to within-person changes (e.g. biological, emotional and cognitive 
development and individual’s interaction with the environment (e.g. family, school, community, 
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culture and society). The essential element, Process-Person-Context-Time model can provide a 
critical theoretical basis for the current study. 
Social information processing model 
 The social information processing model also provides a theoretical background to better 
understand the process from parent emotion socialization to expected peer emotion socialization 
in this study. This model believes that children’s previous experience and social schemas form a 
“database” in their minds. When the children are faced with as social situation, the stored social 
information database influences how children process and make adjustments to the social cue 
and affects the reactions and behaviors in reaction to the encountered social situation. 
 Dodge (1986) generated the early version of the social information model. It 
demonstrated that children enter the social situation and process social information with 
biologically determined capabilities and their own database which is composed of memories of 
past experiences. Children process the social situational cues rapidly through five steps: 
encoding process, representation process, response search process, response decision process and 
enactment process. In this model, the remembered past experience and children’s inborn 
information processing abilities influence how children process related social information and 
how to behave in response to the social situation (Dodge, 1986).  
 In 1994, Crick and Dodge reformulated the social information processing model into a 
more mature version. In the newer model, the processing process is described as 6 steps that 
form a loop pattern. Briefly speaking, the whole process starts from encoding and explanation of 
social cues (first two steps) in which children choose to attend particular internal and external 
social cues and interpret them and make relative evaluations. Then in step 3, children make 
clarifications of goals which are the outcomes or consequences of the current situation. In the 
following steps 4 and 5, children access possible responses from memory of past experiences or 
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construct new responses to novel situations and then evaluate these possible responses. At last, in 
step 6, children conduct behaviors in response to the social cue. Different from this model’s early 
version, the feedback loop of these steps is highlighted because people are engaging in all of the 
processing steps at the same time (Crick & Dodge, 1994).  
 Another important difference is children’s mental structure in this model. According to 
Dodge and Crick (Dodge, 1986; Crick & Dodge, 1994), children’s past social experience, social 
schemas and social knowledge constitute their database, and this database influences all of their 
social information processing steps. All of these steps guide the children to enact responsive 
behaviors and these behaviors contribute and expand their current database for future use. 
 In this study, for adolescents, peer emotion socialization is their encountered social 
situational cue. Their previous emotion socialization related experience with parents are stored in 
their database for social situations. As guided by the social information processing model, when 
adolescents display particular emotions in front of peers, they rapidly process these social cues 
and form expectations of the peers’ responses. At the same time, they access their database 
(memories, schemas, etc.) for clarification, evaluation and decision. With the social information 
processing model as theoretical guidance, this study tested the influence of database to 
behaviors, in this study, the influences from emotion socialization experience with parents to 
expectations of peer emotion socialization. 
 
Parental emotion socialization and outcomes 
This section will give a review of the topic of parental emotion socialization in previous 
literature that addresses how parents behave to socialize children, what are children’s outcomes of 
emotion socialization, what are the roles of parents’ and children’s gender in the socialization 
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process. Besides, the research gaps and what can be explored to contribute to the literature will also 
be discussed. 
Parents play an essential role in children’s acquisition of emotion regulation ability. 
Parents provide children the first social context for them to develop emotions and related social 
abilities. Firstly, parents work as models to directly show children how to express, control and 
regulate emotions, especially negative emotions. Children learn from parental emotion 
expressions and the reactions or behaviors of parents (parental emotion regulation) when parents 
themselves deal with emotional issues. Secondly, parental emotion regulation abilities and 
strategies, such as whether they understand emotions well and whether they manage their 
emotions effectively and appropriately, bring profound influences to children’s emotion 
regulation strategies and family relationship (Gottman, Katz, & Hooven, 1996; Compton, 
Snyder, Schrepferman, Bank, & Shortt, 2003; Morris, Silk, Steinberg, Myers, & Robinson, 2007; 
Silk, Shaw, Skuban, Oland, & Kovacs, 2006; Garber, Braafladt, & Zeman, 1991).  
Parental emotional expression and child emotion regulation 
In Halberstadt et al’s work in 1995, expressivity was described as “a persistent pattern or 
style in exhibiting nonverbal and verbal expressions that often but not always appear to be 
emotion related; this pattern or style is usually measured in terms of frequency of occurrence” (p. 
93). There has been increasing evidence suggesting that parental emotion expressivity plays a 
role in shaping children’s emotion regulation at almost all ages. Early in 1995, Garner examined 
the relationship between maternal emotional expression and toddlers’ self-soothing behaviors. 
Children with mothers who frequently displayed positive emotions exhibited higher emotion 
regulation abilities (Garner, 1995). Garner and Power (1996) also explored the relationship 
between maternal emotional expression and young children’s facial affect display (age 4-5). 
They demonstrated that more maternal positive emotional expressivity predicted more positive 
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affect of children (Garner & Power, 1996). Consistent with theoretical expectations, in these 
studies, children whose mothers frequently exhibited negative emotions showed poor emotion 
regulation abilities (Garner, 1995; Garner & Power, 1996). In short, there exists a positive 
relationship between maternal emotion expression and young children’s emotion regulation 
abilities. 
Post-young childhood and middle childhood have been considered as important 
transitional periods in multiple developmental aspects such as psychological, emotional, and 
social domains. Emotion regulation abilities and strategies are essential for this aged youth 
(Bariola et al., 2011; Eisenberg & Morris, 2002; Steinberg, 2005). Eisenberg and colleagues did 
a series of longitudinal studies examining the association between maternal emotional expression 
and children’s regulation measured by mother- and teacher-report as well as observed behavioral 
performance. They found positive relationships between frequent maternal positive emotion 
expression and children’s use of emotion regulation and this relationship was shown to be 
longitudinal (Eisenberg, Gershoff, Fabes, Shepard, Cumberland, & Losoya, 2001; Eisenberg, 
Valiente, Morris, Fabes, Cumberland, Reiser, Gershoff, Shepard, & Losoya, 2003). Congruent 
support was also from Greenberg et al. (1999) who found the positive association between 
mother self-reported emotional expression and children’s use of emotion regulation when they 
were at 1st grade. Similarly, Ramsden and Hubbard (2002) demonstrated that negative parental 
emotion was significantly negatively associated with 4th graders’ emotion regulation. The 
relationship between mother’s emotional expressivity and children’s emotional-related abilities 
is consistent into middle childhood. 
Although there has been evidence showing the positive relationship between parental 
emotion expression and children’s emotion regulation, fewer efforts have been made toward 
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understanding whether, for adolescence, parental/family emotion expression predict or influence 
adolescents’ emotion regulation. Amongst the few studies focusing on this age group, Valiente et 
al. (2004) used self-report data to study the relationship between parental emotion expression and 
children’s (in later childhood and early adolescence, 7-12 years old) stress coping strategy use. 
They depicted different patterns for maternal and paternal effects. Father’s emotion expression 
did not correlate with children’s constructive coping strategies. However, mother’s negative 
emotion expressivity was inversely correlated with children’s constructive strategies. Another 
study, based on observed behaviors of mothers and adolescent children (age 11-13 years old), 
concluded that if mothers displayed more negative affects during the parent-child interaction, 
their adolescent children used more maladaptive emotion regulation strategies (regulating 
negative emotions in interpersonal scenarios). In summary, the previous literature illustrated a 
clear pattern that maternal positive emotion expression contributed to children’s emotion 
regulation abilities at all ages. However, few studies have focused on this area specifically for 
adolescents. It is necessary and meaningful to explore more solid evidence for this important 
transitional developmental period. 
Parental interactive and parenting styles and children’s emotion regulation  
Besides parents’ direct modeling function, parent-child interaction (parents’ interactive 
styles with their children and daily parenting styles) also plays an essential role in shaping 
children’s emotion regulation. Parenting style produces remarkable influences on the family 
socialization process over children’s development. Among the four types of parenting style, 
parents who are authoritative usually provide children greater warmth, appropriate emotional 
support and much opportunity to communicate. They set up clear disciplines and at the same 
time encourage children’s autonomy and exploration of the environment within necessary and 
appropriate limits and standards. There has been substantial evidence that supports the positive 
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effects of these favorable parental behaviors and strategies on children’s positive outcomes such 
as emotion regulation abilities and strategy use, psychological maturity, social competence and 
so on (Grolnick & Farkas, 2002; Steinberg, Elmen, & Mounts, 1989; Nyarko, 2011; Chen, Dong, 
& Zhou, 1997). On the contrary, other inappropriate parenting practices such as over-controlling, 
less attending, lack of warmth and power assertion, are linked with negative psychosocial 
outcomes of children over their developmental progress.   
Prior research consistently demonstrates an association between positive parenting 
styles and relevant children’s outcomes such as emotion regulation, cognitive development, 
moral development, mental health and behavioral problems. Calkins et al. (1998) observed the 
interactions of mothers and toddlers (2 years old) and illustrated the relation between maternal 
strategies and children’s performance. The negative association between maternal adaptive 
strategies and children’s aggression was reported as well as a positive relation between maternal 
positive guidance and children’s emotional strategies use. Similar findings of young children’s 
(age 2-4) behavioral performance were also suggested by Del Vecchio and Rhoades (2010). 
They found that mothers’ over-reactive discipline predicted young children’s misbehavior and 
negative effect. Similarly, various parenting styles and parental interactive styles (e.g. controlling 
style, parental sensitivity, parental responsiveness) have been found to predict young children’s 
emotion regulation abilities, emotional strategy use, and behaviors (Graziano, Keane, & Calkins, 
2010). Karreman, Van Tuijl, Van Aken, & Deković, 2008). In sum, the literature suggested that 
in young childhood, a more positive parenting style always indicated better developmental 
outcomes of children.  
Previous literature indicated that the influencing pattern of parenting style toward 
children’s outcomes was able to extend into later developmental periods such as middle 
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childhood and adolescence. Jaffe et al. (2010) explored the effects of parental propensity to be 
caring for adolescents (9-12 years old) and suggested that the supportive and caring parental 
strategies and family environment were key elements for adolescents to develop more adaptive 
emotion regulation abilities and behaviors. In another study, McDowell et al. (2002) observed 
parent-child (mean age=10.03 years old) interactions and measured children’s negative 
emotional reactivity (e.g. angry, sad nervous) and coping strategy use. The indicators of parental 
interactive styles included use of positive responses, encouraging, warmth, positive affect and so 
on. Parental interactive behaviors and styles were found to relate to children’s emotion regulation 
abilities (McDowell et al., 2002). 
Other than the specific strategies that parents use to interact with their children, the 
amount of warmth given by parents also influences the socialization process (Graziano et al., 
2010; Karreman et al., 2008). As a key feature of parenting style and family context, parental 
warmth has been confirmed to be an influential factor to children’s emotion regulation and other 
behavioral outcomes. Eisenberg et al. (2001) demonstrated that parental warmth and positive 
parental emotion regulation behaviors (e.g. emotional expressivity) can predict school-year 
children’s regulation of emotion (2nd -5th graders). Similar evidence emerged from Davidov and 
Grusec’s work (2006) which found that exhibited maternal warmth was linked to children’s 
better regulation of affect (6-8 years old). Thus, the literature supports the idea that sufficient 
parental warmth and development-adaptive parenting styles positively contributed to successful 
emotion socialization procedure and lead to children’s positive outcomes.  
Parental responses to children’s emotion display and children’s outcomes  
Parental responses to children’s negative emotions are essential components in the 
parental emotion socialization process. Children are able to learn a great amount of information 
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from their parents’ responses to their emotions (especially negative emotions). The valuable 
information helps children to form their senses of how to express their emotions appropriately 
and how to predict the possible consequences of different types of emotion expressions based on 
their knowledge (Dunsmore & Halberstadt, 1997; Zeman & Garber, 1996; Cassano, Perry‐
Parrish & Zeman, 2007). In Gottman and colleagues’ pilot study (1997), the concept of 
“emotion-coaching philosophy” was generated. They defined the emotion-coaching parents as 
those who “(1) said that they were aware of low-intensity emotions in themselves and in their 
children; (2) viewed the child's negative emotion as an opportunity for intimacy or teaching; (3) 
validated their child's emotion; (4) assisted the child in verbally labeling the child's emotions; 
and (5) problem solved with the child, setting behavioral limits, and discussing goals and 
strategies for dealing with the situation that led to the negative emotion” (p.244). Research has 
shown that parental coaching practice is linked with positive developmental outcomes of 
children including emotion regulation abilities, advanced psychological development, school 
success, peer relationship and social competence (Gottman, Guralnick, Wilson, Swanson, & 
Murray, 1997; Cassano et al., 2007).  
There is no doubt that infants need sensitive caregiving or parenting for adaptive 
development. How to react to infants’ emotions was believed to be an essential component of 
sensitive parenting practice. Through reacting to infants’ cues appropriately, mothers helped 
them to maintain optimal arousal (Eisenberg et al., 1998). In some early works, the investigators 
found that how parents responded to infants' emotions influenced infants’ learning process of 
how to inter-regulate and express emotions (Gable & Isabella, 1992; Malatesta, Culver, Tesman, 
& Shepard, 1989; Stifter & Moyer, 1991). These findings set the basis for more recent studies. 
According to Frankel and colleagues (2015), parents’ distressed responses to infants’ negative 
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emotion expression predicted children’s negative emotion expressivity later during toddlerhood. 
Also based on Brophy-Herb and colleagues’ (2012) observations, mothers’ emotion-related 
parenting (e.g. maternal supportiveness, emotional responsivity) contributed to toddlers’ 
effective coping strategy use and gratification display. Moreover, research has suggested that if 
parents explain more about emotions to help toddlers understanding emotions, toddlers tend to 
show more early prosocial behaviors such as helping (Brownell, Svetlova, Anderson, Nichols, & 
Drummond, 2013). 
When children are preschool age, they experience a notable emotion regulation 
progression due to better language skills and more advanced cognitive development. There is 
considerable evidence suggesting that positive parent-child interaction (e.g. better 
communication about emotions) and appropriate parental reaction strategies (e.g. structuring, 
problem solving, etc.) to young children’s negative emotions are linked with children’s better 
emotion regulation abilities. Eisenberg and Fabes (1994) explored the relationship between 
mothers' reactions to young children's negative emotions and children's emotional intensity, 
expressivity and regulation when they felt angry (age 4-6 years old). Different emotion response 
strategies predicted diverse outcomes of children. For example, negative maternal reactions to 
children’s distress were associated with children's high emotional intensity, more negative affect, 
and low levels of venting. In contrast, if mothers applied appropriate strategies to respond to 
children’s distress (e.g. problem solving and emotion expression encouragement), children 
exhibited higher ability of intentional control and emotion releasing. Besides, maternal 
comforting in response to anger was suggested to predict children's constructive verbalizations 
(Eisenberg & Fabes, 1994). Such types of positive relationship between parental response 
strategies and children outcomes is consistent with findings in more recent studies. Cole and 
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colleagues (2009) examined young children’s strategies for regulating anger and sadness and its 
relation to maternal emotion socialization (supportiveness and structuring in response to child 
distress). Mothers’ supportiveness in response to children’s distress predicted emotion regulation 
strategy recognition and generation of children (Cole, Dennis, Smith‐Simon, & Cohen, 2009).  
When children step into the periods of middle childhood and adolescence, it is widely 
acknowledged that they start to set up autonomy and explore broader social circumstances. High 
level of emotion regulation abilities and strategies play an increasingly important role in their 
development. Although for this age group, parent-child relationship is not as close as that for 
younger children and there is not a great amount of literature focusing on particular effects of 
parental emotion socialization on adolescents (Klimes‐Dougan et al., 2007), research has 
revealed that parental emotion socialization process still influence older children’s 
socioemotional development. Eisenberg and colleagues (1996) examined the relationship 
between parents’ responding styles toward children’s emotions and children’s coping strategy 
use and comforting behaviors. They found that mother’s problem-focused responding practices 
were linked with children’s better coping strategies. In contrast, if mothers used minimizing 
reactions toward children’s emotions, children tended to display high level of avoidant coping 
strategy (Eisenberg, Fabes & Murphy., 1996). The findings were consistent with another 
longitudinal study conducted by Eisenberg and colleagues (1999) which examined the effects of 
parents’ reactions to children’s negative emotions on children’s short- and long-term social 
behavior and negative emotion expressivity. With parental punitive or distress reaction to 
emotions, children tended to display problem behaviors and negative emotions. Moreover, such 
negative effects could be predicted through middle childhood and early adolescence (Eisenberg, 
Fabes, Shepard, Guthrie, Murphy, & Reiser, 1999). Lastly, Hunter, et al. (2011) found that 
21 
parents’ meta-emotion philosophies (awareness, acceptance, coaching and regulation) about their 
children’s emotions were associated with adolescents’ awareness, acceptance and regulation of 
emotions.  
In addition to the responses to children’s negative emotions, parents’ physical treatment 
toward children also influences their children’s emotion regulation abilities. Maltreated children 
tend to display lower level of adaptive emotion regulation and exhibit more emotional 
dysfunctions compared with peers who are treated appropriately (Shipman, Schneider, 
Fitzgerald, Sims, Swisher, & Edwards, 2007). The evidence of negative effects of parental 
negative parenting was further confirmed in Yap, Allen and Ladouceur’s study (2008) in which 
mothers’ strategies in response to adolescents’ positive affect were measured. The findings 
indicated that if mothers used invalidating strategies (e.g. dampening) in response to adolescents’ 
positive emotions, adolescents reported more maladaptive emotion regulation strategy use and 
negative behaviors due to emotional dysregulation (Yap et al., 2008). Parental emotion 
socialization is also a developing process indicating that the changing socialization strategies 
lead to changing outcomes. For example, improvement in parental emotion socialization 
strategies (how parents respond to youth’s sadness, anger and anxiety) predict reductions of 
internalizing difficulties of youth (Kehoe, Havighurst, & Harley, 2014).  
In summary, there have been a great number of studies suggesting the essential role of 
parental emotion socialization over the course of children’s development. These studies explored 
this topic from various perspectives such as parental emotion expressivity, parent-child 
interactive styles and parental strategies in response to children’s emotions. It was widely agreed 
that positive parental emotion socialization practices contributed to children’s adaptive outcomes 
such as emotion regulation abilities, psychological well-being and social skills. However, 
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although adolescents still receive significant family influences, little attention has been paid to 
adolescents compared with the other younger age groups on how parental emotion socialization 
affect their emotion-related outcomes.  
 
Gender role in emotion socialization 
This section will review the gender roles in the process of emotion socialization. Firstly, 
it is important to know the different behaviors and strategies conducted by mothers and fathers. 
Then the information may underlie our understanding of the different influences of mothers and 
fathers as well as the subsequent different outcomes when they socialize their children’s emotion 
development. Secondly, it is essential to know whether girls and boys receive the same effects 
from parents and how they are influenced and socialized differently. This will help us to explore 
and explain the different emotion developmental trajectories with the influences of parental 
emotion socialization. 
The role of parent gender 
A vast majority of studies addressing parental emotion socialization and children 
outcomes only paid attention to mothers’ role. It is clear that mothers shape children’s emotion 
regulation and other developmental outcomes directly or indirectly through all aspects of 
maternal emotion socialization process, including emotion expressivity (Eisenberg et al., 2003; 
Ramsden & Hubbard, 2002), interactive and parenting styles (Calkins et al., 1998; Del Vecchio 
et al., 2010), maternal depressive symptoms (Silk et al., 2006) and maternal responses to 
children’s emotion display (Cole et al., 2009; Shipman et al., 2007). A much smaller group of 
parental emotion socialization studies have measured maternal and paternal effects together. 
Although they involved both parents, mothers’ and fathers’ behaviors and attitudes were not 
measured separately. For instance, Snyder and colleagues (2003) found out if parents responded 
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to children’s anger negatively and insensitively, children tended to display more anger with 
lower regulation abilities. In this study, maternal and parental effects were explored together as 
“parental” effects. 
The extant literature, although only a small number, have suggested that fathers do 
contribute to the emotion socialization process and influence their children’s emotion-related 
development uniquely. For example, Cassano et al. (2007) reported that parental strategies in 
response to children’s negative emotions influence children’s negative emotion expression and 
regulation (age 6-11). They examined mothers’ and fathers’ practices in this process separately. 
It was demonstrated that mothers and fathers tended to use different strategies in response to 
children’s sadness. Fathers preferred to guide children to minimize and inhibit emotions and 
reported less desire to change children’s sadness adjusting abilities and behaviors, while mothers 
applied more adaptive and problem-focused strategies and encouraged children to express and 
discuss the issues. Different maternal and paternal socializing strategies were also illustrated by 
Fivush et al. (2000). The findings implied that mothers tended to be involved in children’s 
emotion regulation development more than fathers (Fivush, Brotman, Buckner, & Goodman, 
2000). Similarly, McDowell et al. (2002) reported that parental negative responses toward 
children’s emotion and inappropriate parenting (e.g. over-controlling) styles were associated 
with children’s maladaptive emotion regulation strategies. It is worth noting that these 
associations were stronger with mother-child dyads compared with father-child dyads 
(McDowell et al., 2002). These findings were consistent with other studies that indicated mothers 
were more involved in socializing their children’s emotions than fathers (Garside & Klimes-
Dougan, 2002; LaBounty, Wellman, Olson, Lagattuta, & Liu, 2008).  
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Other researchers examined different parental effects in the emotion socialization process 
especially for adolescents in the context of psychopathology. Klimes‐Dougan et al. (2007) 
examined the gender differences in parental emotion socialization process for adolescents who 
exhibited internalizing or externalizing problems. Among these families, mothers tended to 
participate in adolescents’ emotion lives more than fathers. Specifically, fathers neglected 
adolescents’ emotions more than mothers, while mothers applied various strategies in response 
to adolescents’ negative emotions (Klimes‐Dougan et al., 2007).  Hunter et al. (2011) explored 
the associations between maternal and paternal meta-emotion philosophies (thoughts, reactions 
and feelings of emotions) and both depressed and healthy adolescents. They found that father 
uniquely contributed to adolescents’ beliefs about negative emotions and shaped their 
experiences with negative emotions for both depressed and healthy groups (Hunter, Katz, Shortt, 
Davis, Leve, Allen, & Sheeber, 2011). Similar evidence was also found in Shott et al.’s (2016) 
study that examined unique maternal and paternal emotion socialization with adolescents with 
unipolar depressive disorder. Compared with mothers, fathers of adolescents with depressive 
disorder showed more punitive responses to adolescents’ negative emotions (e.g. sadness) 
(Shortt, Katz, Allen, Leve, Davis, & Sheeber, 2016).  
It is important to point out that, although there are consistent gender differences between 
mothers and fathers, the role of parent gender for shaping children’s emotion regulation is likely 
to be a changing construct across generations. Mothers’ and fathers’ gender roles and within-
family roles have been changing as mothers are increasingly becoming more educated and 
entering the job market in record numbers. Couples are waiting longer to become parents which 
has contributed to more dual-earner families. Fathers are less likely than prior generations to 
hold traditional masculine gender roles. Some fathers even become children’s primary caregivers 
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(Bianchi, 2011; Bianchi, 2011; Lamb, 2013). As parents move toward egalitarian co-parenting, 
the significant influences played by fathers onto children’s emotion regulation and other related 
developmental outcomes are increasingly non-negligible. Given the dearth of studies that 
provided evidence indicating that fathers provide unique contributions to the emotion 
socialization process, involving separate paternal measurements on influences of children’s 
emotion development is essential to generate a comprehensive picture of parent emotion 
socialization. 
The role of child gender 
Regarding children’s gender development, parents and families play essential roles in 
shaping children’s gender cognitions and beliefs (Lytton & Romney, 1991). In this gender 
socialization process, children witness parent’s gender roles and their attitudes and expectations 
of different genders (Leaper, 2002; Tenenbaum & Leaper, 2002). Nurturing and sensitive are 
prototypically female characteristics and the traits of male are usually described as assertive and 
powerful. Gender socialization is the process by which girls and boys are brought up in different 
ways that lead to their future social roles. Research has found that parents treat boys and girls 
differently via gender-typed behavior encouragement (Lytton & Romney, 1991) and diverse 
parent-child communication and interactive styles (Fivush, 1989). For instance, Robinson, Little 
and Biringen (1993) revealed that mothers treated sons different from daughters when they 
expressed matching or mismatching affects with mothers. Specifically, mothers’ matching of 
children’s affects declined overtime in early years only for daughters. Maternal sensitivity to 
children can be predicted by maternal matching with sons’ affects. However, for daughters, 
maternal sensitivity was linked with whether daughters created or shared the same affects with 
mothers actively (Robinson, et al., 1993). 
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Viewing from the perspective of children emotion regulation and the process of parental 
emotion socialization, different from the topic of parental gender, children’s gender differences 
of emotion regulation, emotion expressivity and emotion socialization have attracted extensive 
attention in previous literature.  
Evidence in previous research has revealed that children tend to display gender-based 
differences of emotion expression (Zahn-Waxler, Shirtcliff & Marceau, 2008; Zahn-Waxler, 
2010). According to Zahn-Waxler (2010), girls tend to express “tender emotions such as 
empathy and guilt and positive affect and they undergird the patterns of nurturance, affiliation, 
and responsibility for others required for optimal caregiving and other interpersonal 
relationships” (p. 102).  For boys, Zahn-Waxler (2010) noted that “anger and related outer-
directed negative emotions, as well as control of other emotions, help to support activities 
associated with autonomy, authority, dominance, and combat” (p. 103). Chaplin and Aldao 
(2013) further confirmed the gender differences in children emotion expression in their meta-
analysis study. After analyzing 166 related studies, they demonstrated that girls display more 
positive and internalizing emotions such as sadness and sympathy while boys show more 
externalizing emotions such as anger (Chaplin & Aldao, 2013). These findings are in line with 
the social expectation of specific emotions for each gender. It is acceptable for women to display 
internalizing emotions such as sadness but it does not match the expectations for men. 
Meanwhile, it is more reasonable for men to display externalizing emotions such as anger (Siegel 
& Alloy, 1990).  
There have been a large number of studies indicating gender differences of emotion 
regulation. Women are believed to use a wider variety of active coping strategies than men such 
as rumination, social support seeking, positive self-talk and suppression (Nolen-Hoeksema & 
27 
Aldao, 2011; Tamres, Janicki, & Helgeson, 2002). In line with these findings, Zimmermann and 
Iwanski (2014) illustrated that women tended to use more social support seeking and 
dysfunctional rumination strategies while men were more likely to choose passivity, avoidance, 
and suppression. Similarly, girls and boys also show different emotion regulation abilities and 
coping strategies. For example, during infancy, it is easier for girls to maintain positive affect 
regulation than for boys (Weinberg, Tronick, Cohn., & Olson, 1999). Bender and colleagues 
(2012) explored emotion dysregulation and anxiety between adolescent girls and boys (9-16 
years old). In comparison with boys, girls had more difficulties in regulating their negative 
emotions and this emotion dysregulation was more predictive of anxiety for girls (Bender, 
Reinholdt-Dunne, Esbjørn., & Pons, 2012). Eschenbeck, Kohlmann and Lohaus (2007) 
examined children’s and adolescents’ (3rd-8th graders) different emotion strategy use 
including social support seeking, problem solving, avoidant coping, palliative emotion 
regulation, and anger-related emotion regulation. In general, girls preferred using social support 
seeking and problem solving, whereas boys tended to use avoidant coping (Eschenbeck et al., 
2007). Moreover, across time in adolescence, the pattern of teenagers’ emotion regulation 
strategy use is changing. In early adolescence, youth often apply social support seeking strategies 
and the frequency drops in middle adolescence and rises up again in emerging adulthood. In 
middle adolescence, teenagers apply less emotional strategy use (Zimmermann & Iwanski, 
2014). 
With regard to the emotion socialization process, some literature suggested that parents 
socialized emotions based on the gender of their children. In other words, parents used different 
strategies to guide and encourage their sons and daughters to display different emotions. Fivush 
(1989) suggested that when mothers discussed with children about the past emotions, they 
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focused more on positive emotions and never discussed anger with daughters, whereas with sons, 
they talked both positive and negative emotions (Fivush, 1989). Consistently, in a longitudinal 
study conducted by Adams and colleagues (1995), strong evidence was found that parents used 
emotion terms more frequently and more diversely with their daughters than sons. They also 
talked more about sadness with daughters in comparison with sons (Adams, Kuebli, Boyle, & 
Fivush, 1995). In another study that explored the gender differences in parent-child narratives, it 
was demonstrated that parents talked more about sadness and the causes of sadness with their 
daughters than with sons (Fivush et al., 2000). Parents also have gender-based emotion 
expectations for their daughters and sons. For example, when sons displayed anger, parents gave 
more supportive and less punitive responses to them compared with daughters (Chaplin, Casey, 
Sinha., & Mayes, 2010). Similarly, parents tended to punish sons who expressed sadness and 
fear (Garside & Klimes-Dougan, 2002; Klimes‐Dougan et al., 2007). 
Regarding emotion understanding in the socialization process, in comparison with boys, 
girls tend to perform better than boys in emotion term use and understanding causes of emotions 
(Hall, 1978; O’Kearney & Dadds, 2004; Hughes & Dunn, 2002; Adams et al., 1995). Moreover, 
girls are more susceptible to the emotion socialization process (Denham, Bassett, & Wyatt, 
2010).  
Generally speaking, mothers and fathers differ when emotion socializing their children. 
Fathers play an essential and independent role in this process while fathers’ role was neglected in 
previous literature. Moreover, boys and girls are treated differently in the emotion socialization 
process and they receive different influences from their parents. 
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Peer emotion socialization 
As suggested by the literature review in previous sections, adolescence is an under-
explored developmental stage for emotion socialization. One reason might be that when 
adolescents step into a broader social context, they receive less influences from families than 
those of younger age groups and adolescents are faced with broader social circumstances and 
peers increasingly influence their development (Rubin, Bukowski, & Laursen, 2011). From the 
emotional development perspective, adolescents may seek emotional support from peers when 
needed (Nickerson & Nagle, 2005; Rubin, Oh, Menzer, & Ellison, 2011). Adolescents gain 
emotion-related experience and learn emotion regulation abilities not only from their families, 
but also from their peers (Zeman, Cassano, & Adrian, 2012). In order to better understand the 
whole emotion socialization process and the transition from parents to peers, it is essential to 
explore the influences of peer emotion socialization. In this section, my goal is to understand 
how “broader social context” (interaction with peers in this study) influences adolescents’ 
emotion development.  
Nature of peer emotion socialization 
Compared with the topic of parental emotion socialization, even less attention has been 
paid to peer emotion socialization; however, increasing efforts have been made to address this 
knowledge gap in the past ten years. During childhood, children tend to turn to parents for help if 
they have emotional ambiguities, but when they step into adolescence, they share more emotions 
with peers and rely on peers when they need emotional support (Eisenberg & Morris, 2002; 
Morris et al., 2007). There has been evidence demonstrating that peers, especially close friends, 
serve as another emotion socialization context beyond families for adolescents (Collins & 
Laursen, 2004; Rubin et al. 2011; Zeman et al., 2012). Similar with parents, peers themselves 
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work as models to display and regulate emotions and they use their strategies to respond to 
adolescents’ emotions. All of these practices assist adolescents’ emotion development.  
It is suggested that when interacting with friends, adolescents read friends’ affects and 
tend to display similar emotions through observing, imitating and learning friends’ emotional 
status (Kiuru, Burk, Laursen, Nurmi, & Salmela-Aro, 2012). Considering emotional display and 
status from the internalizing problem perspective (e.g. symptoms of depression), Kiuru et al. 
(2012) found an association between adolescents’ and their peers’ depressive symptoms. 
Moreover, in this longitudinal study, peers’ depressive symptoms predicted adolescents’ 
depressive symptoms change. The two groups (adolescents and peers) shared similar depressive 
status (Kiuru et al., 2012). Consistent with this study, Giletta and colleagues (2011) 
demonstrated similar depressive symptoms between adolescent-peer dyads especially among 
those who were close best friends. These findings echo the earlier study conducted by Stevens 
and Prinstein (2005) which illustrated associated the self-reported depressive symptoms between 
adolescents and their friends. These findings collectively indicate the influences of peer 
modeling in emotion socializing process for adolescents. 
Similar with parents, peers and friends also provide responses to adolescents’ emotions 
and the responses influence adolescents’ emotion regulation (Morris et al., 2007; Miller-Slough 
& Dunsmore, 2016). For instance, Glick and Rose (2011) confirmed that friends help adolescents 
to gain more adaptive social skills when they explored the links between friendship quality and 
social strategy use. Girls with high-quality friendships were more likely to express emotions, talk 
about the problems and provide supports to peers’ emotion expression. Girls with more friends 
applied less avoidant or hostile strategies (Glick & Rose, 2011). Although there are few studies 
examining the relationship between friends’ effects and adolescents’ outcomes, it is reasonable 
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to accept that positive friend responses lead to positive adolescent outcomes, while negative 
feedback gives rise to negative outcomes. Friends tend to respond positively to adolescents’ 
emotions and negative responses, such as magnifying, may be linked with internalizing and 
externalizing symptoms (Klimes-Dougan, Pearson, Jappe et al., 2014).  Consistent with these 
findings, Legerski and colleagues (2015) demonstrated that friend-dyads used similar positive 
and negative emotion terms in emotion talks which indicated that peers influenced each other in 
emotional circumstances. Besides, if friends positively responded to adolescents’ emotions, 
adolescents were more likely to display their emotions in front of peers which suggested that 
friends’ positive emotion responses were linked with adolescents’ better emotion expressivity 
(Legerski, Biggs, Greenhoot, & Sampilo, 2015). 
Besides the effects of peers’ or friends’ modeling and emotion responses, adolescents 
receive influences through interacting or information sharing behaviors with their peers. It has 
been widely accepted that stress can lead to adolescents’ internalizing problems such as 
depression. Based on this observation, Bastin and colleagues (2015) explored the role of peer 
emotion socialization and gender differences in this association. They measured various aspects 
of co-rumination including frequency of discussing problems, discussing problems instead of 
engaging in other activities, friend encouraging discussion of problems and so on as indicators of 
received peer emotional impact. Girls who engaged in a high level of peer co-rumination and 
boys who participated in less peer co-rumination reported the most depression symptoms 
(Bastin, Mezulis, Ahles, Raes, & Bijttebier, 2015). Similar to Bastin et al. (2015), Rose et al. 
(2014) demonstrated the links between specific aspects of peer co-rumination and adolescents’ 
depression. For instance, dwelling on a negative emotion, but not rehashing the details of 
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upsetting events was predictive of later depressive symptoms (Rose, Schwartz-Mette, Glick, 
Smith, & Luebbe, 2014). 
Parental and peer emotion socialization  
Through the parental emotion socialization process during the whole childhood, children 
have already gained substantial emotion and social skills when they interact with peers. It is 
reasonable to hypothesize that parents to some extent have effects on adolescents’ behaviors and 
performances when they engage in peer emotion socialization. However, few studies have 
measured parental emotion socialization, adolescent roles and peer emotion socialization 
together to depict a clear picture of the transition between parental and peer emotion 
socialization. 
In a longitudinal study conducted by Desjardins and Leadbeater (2011), the relationship 
between both parental and peer emotion supports and adolescent depressive symptoms were 
measured and reported. However, the researchers did not discuss the possible relations between 
the emotional supports from parents and peers. In another study that also paid attention to 
adolescents’ internalizing problems, Waller and Rose (2013) demonstrated that Adolescents’ co-
rumination with parents was associated with their co-rumination behaviors with peers. Moreover, 
the relationship between parent co-rumination and anxiety and depression symptoms was 
mediated by peer co-rumination (Waller & Rose, 2013). This finding suggests that parental 
emotion socialization sets the stage for peer emotion socialization through adolescents’ 
perceptions and behaviors. 
 
Summary of extrinsic emotion regulation 
Parents provide children the first social interaction circumstance and play an essential 
role in the emotion socialization process. Parents contribute to children’s emotion development 
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through various methods including 1) parental modeling (e.g. parental emotion expression), 2) 
parental responses to children’s emotions and 3) parental discussion with children about 
emotions (Eisenberg et al., 1998). There have been numerous studies explored parental emotion 
socialization strategies and their relationship with children’s outcomes (e.g. emotion regulation 
abilities, social skills, internalizing and externalizing problems). However, the vast majority of 
these studies focused on the emotion socialization effects on young children and neglected the 
effects on adolescents. Although parent-adolescent relationship is not as close as that of parent-
young children dyad, parents still influence adolescent development. 
Both parents’ and children’s gender play essential roles in the process of emotion 
socialization. First, children’s gender role development sets stage for their distinct emotion 
socialization experiences. For example, boys and girls are treated differently with regard to 
emotional issues, they are expected to display gender-appropriate emotions and they exhibit 
different susceptible levels in the emotion socialization process. Second, mother’s roles have 
been explored a lot by previous studies, while fathers’ specific role received much less attention. 
However, evidence has revealed that fathers do contribute to children’s emotion development 
independently. More efforts should be made to explore father’s independent role in emotion 
socialization process. 
Moreover, compared with parental emotion socialization, little attention has been paid to 
peer emotion socialization in previous literature. When children step out of their families to 
explore broader social environment, peers provide critical influences on their development 
including emotion development. Similar with parents, peers model, respond and discuss 
emotions with adolescents (Stevens & Prinstein, 2005; Morris et al., 2007; Miller-Slough & 
Dunsmore, 2016; Bastin et al., 2015). There is a lack of studies exploring parental and peer 
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emotion socialization together to illustrate the transition from parental to peer emotion 
socialization. 
 
Intrinsic process of emotion regulation 
There are extrinsic and intrinsic processes of emotion regulation. Emotion socialization, 
as an index of extrinsic process of emotion regulation has been reviewed and discussed in 
previous sections. Viewing emotion regulation from another perspective, the intrinsic process is 
associated with human’s innate physiological response systems from as early as infancy 
(Derryberry & Rothbart, 2001). For example, infants have developed abilities to self-regulate 
when they are faced with emotion arousal environments, especially environments that trigger 
their negative emotions (Kopp, 1989). As described by Gross (1998) and Gross & Thompson 
(2007), human emotions are reactions to the environment that are biologically guided and can 
result in physiological and behavioral changes. Emotion regulation is a kind of comprehensive 
manipulation of emotional response involving aspects of all physiological, subjective, or 
behavioral components (Musser, Backs, Schmitt, Ablow, Measelle, & Nigg, 2011). 
Physiological measurements of emotion regulation and its importance 
In the past two decades, there has been an increasing number of studies exploring the 
physiological process of emotion. They contributed to our understanding of the mechanism in 
which physiology of emotion interacted with behaviors and environments to shape 
developmental outcomes. They also expanded the methodologies that targeted emotion to answer 
more complex questions, for example, emotion well-being, interaction between emotion and 
other developments, psychopathology and so on. The new methodologies included validating 
and adding appropriate physiological measurements to traditional methods. Bell and colleagues’ 
(2012) research on an integrated model of emotion and cognition explored the relationship 
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among cognitive abilities (using looking version of the A-not-B task), emotion (using regulatory 
aspects of temperament such as soothability) and physiological measurements (EEG and heart 
rate change from baseline to task) among a group of eight-month-old infants. They found that 
infants’ performance level was associated with the frontal-parietal EEG coherence from baseline 
to task and heart rate change. Emotion also contributed to cognitive outcomes through the 
regulatory aspects of temperaments (Bell, 2012). In another example, toddlers were shown 
affect-eliciting (positive, negative and delay) episodes during which vagal tone, heart rate, 
affective reactivity (e.g. smile, fuss, or frown) and behavioral regulatory strategies (e.g. orienting 
toward task objects) were recorded. Several important findings were demonstrated such as 
baseline vagal tone was associated with affective reactivity to positive and negative episodes and 
vagal suppression was linked with children’s regulatory strategies use (Calkins, 1997). All of 
these profound findings indicate the important role of physiological regulation in various 
developmental perspectives (e.g. social development and cognitive development) and the 
necessity to involve physiological measures in related studies. 
According to Fox, Kirwan and Reeb-Sutherland (2012), it is critical to apply multiple 
types of measurements in studies to provide a comprehensive view of the targeted research 
question, especially for developmental studies. Firstly, the methodology of multiple 
measurements allows researchers to capture both behaviors and underlying physiology, so that 
the particular emotional states could be analyzed and explained better (Fox et al., 2012). 
Secondly, physiological systems change with age (Fox et al., 2012). Both the functions of central 
nervous system (e.g. measured via EEG or ERP) and peripheral nervous system (e.g. measured 
via vagal tone) develop with age and environment (Marshall, Bar-Haim, & Fox, 2002; 
Courchesne, 1978; Bar-Haim, Marshall, & Fox, 2000; Strang et al., 2012). 
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It is also important to apply physiological methods for at-risk children to shed light on 
their pathways of social and emotion development (Strang et al., 2012). Biological 
measurements are thought to underlie the relationship between adverse social experience and 
children’s developmental outcomes. For example, physically abused children tended to 
experience more anger and have higher abilities to detect anger (Pollak, Cicchetti, Hornung, & 
Reed, 2000; Shackman, Shackman, & Pollak, 2007). To understand the mechanism underlying 
the behavioral phenomenon of anger expression, researchers found that physically abused 
children displayed higher ERP signals in response to anger. This suggests they paid special 
attention to anger compared with other emotions and the ERP signals were associated with the 
severity of their abuse experience (Pollak, Klorman, Thatcher, & Cicchetti, 2001; Shackman et 
al., 2007). The role of biological functions was also demonstrated in many other studies applying 
biomarkers of HPA axis and central neurotic systems (e.g. Sapolsky, Romero, & Munck, 2000; 
Bachevalier & Loveland, 2006). 
Vagal tone: description and measurement 
The vagus is the tenth cranial nerve that originates from the brain stem and connects with 
many body organs such as the heart and the digestive system. The vagus provides direct and 
rapid bidirectional communication between the brain and the organs. Structurally, the vagus 
nerve has a left and a right branch and each has two source nuclei, originating either from the 
dorsal motor nucleus or from the nucleus ambiguus. Functionally, the dorsal motor nucleus 
works as part of vegetative functions of digestion and respiration systems. The nucleus 
ambiguus’s functions are associated with motion, emotion, and communication (Porges, 
Doussard‐Roosevelt, & Maiti, 1994). With these structural and functional bases, vagal tone is 
thought to capture regulation of human’s emotional issues (e.g. emotion expressivity) and can be 
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viewed as a psychophysiological marker of emotion regulation (Porges & Byrne, 1992; Porges et 
al., 1994). 
Vagal tone, as an index of the parasympathetic nervous system, can be detected and 
measured through recording respiratory sinus arrhythmia (RSA). RSA is characterized by 
variability (increase or decrease) of heart rate which reflects the vagal control of cardiac 
activities. Typically, heart rate increases during inspiration when vagal efferent is blocked. While 
heart rate decreases during expiration at the same time the vagal efferent is active (Porges et al., 
1994; Grossman & Taylor, 2007). 
Vagal tone and emotion regulation 
As a mechanical basis for understanding how vagal tone works to regulate emotions, 
Porges et al. (1994) generated a model of vagal circuit of emotion regulation. When people 
receive stimuli that trigger emotions, cortical areas are active to stimulate the amygdala and the 
central nucleus of the amygdala stimulates the nucleus ambiguous, and then vagus regulates the 
activities of heart (e.g. heart rate) and larynx (vocal intonation). When confronting with an 
affective situation, under vagal control, larynx changes the vocal tone that is associated with 
emotions. Meanwhile, vagal tone regulates the cardiovascular states that are also connected with 
specific emotions (Porges et al., 1994).  
There has been an increasing number of studies exploring the role of vagal tone in 
emotion regulation among children since 1990s. Baseline vagal tone has been revealed to link 
with individual differences of emotion expression and self-regulation strategy use (Calkins & 
Fox, 1992; Santucci, Silk, Shaw, Gentzler, Fox, & Kovacs, 2008; Geisler, Kubiak, Siewert, & 
Weber, 2013). In early studies, high vagal tone was found to be associated with negative 
emotional responses and high activity level during infancy. For example, Stifter and Fox (1990) 
demonstrated that infants who showed more negative reactions (e.g. fussy, crying) in a pacifier 
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withdraw task exhibited higher vagal tone. Meanwhile, infants’ higher vagal tone was also 
associated with mother-reported less smiling and laugher and higher activity level (Stifter & Fox, 
1990). The role of vagal tone changes over age (Beauchaine, 2001; Santucci et al., 2008). For 
older children, baseline vagal tone was suggested to link with more advanced social functions. 
For instance, Eisenberg and colleagues (1993, 1995) conducted a series of studies involving 
vagal tone as physiological measurements of emotions for school-year children. It was 
demonstrated that high vagal tone was associated with higher level of social functions such as 
empathy, prosocial behaviors, and emotional socialization, and fewer problem behaviors and 
emotionality (Eisenberg, Fabes, Murphy, Maszk, Smith, & Karbon, 1995; Fabes, Eisenberg, & 
Eisenbud, 1993). Consistently, Geisler et al. (2013) demonstrated the positive association 
between high vagal tone and more advanced social engagement and emotion regulatory strategy 
use (e.g. avoiding negative emotions, social-support seeking) among emerging adults. 
In addition to baseline vagal tone’s link with social functions and emotion regulation, the 
“vagal reactivity” (vagal change during specific stimuli or task) also underlies emotion 
regulation and behavioral change. There has been an impressive body of research applying the 
measurement of vagal reactivity to understand emotion dysregulation and psychopathology. 
Beauchaine and colleagues (2007) conducted a series of studies examining baseline and reactive 
vagal tone in response to a monetary incentive/reward task among adolescents with ADHD and 
aggressive conduct disorder (CD). The authors found that adolescents with externalizing problem 
had lower baseline vagal tone and exhibited decreasing vagal tone during the task (Beauchaine, 
2002; Crowell, Beauchaine, Gatzke-Kopp, Sylvers, Mead, & Chipman-Chacon, 2006). Similar 
experiments conducted among the younger age groups (young children and school-year children 
with externalizing problems) also found children’s vagal baseline and reactivity were remarkably 
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consistent with the results of adolescent group (reviewed by Beauchaine, Gatzke-Kopp, & Mead, 
2007). In another study, Musser and colleagues (2011) found that the normal developing (control 
group) children displayed appropriate vagal activity in emotion tasks (e.g. more activation for 
negative emotion, reduced activation for positive emotion). However, compared with the control 
group, children with ADHD exhibited a stable pattern of vagal tone in these tasks (Musser et al., 
2011). These findings echoed Calkins and colleagues (2007) who found that children at risk for 
behavioral problems exhibited greater cardiac vagal withdrawal in emotionally and behaviorally 
challenging than the control group children. In sum, these findings indicate that dysregulation of 
vagal tone (non-adaptive vagal functions in response to stimuli) is associated with children’s 
externalizing problems and implicates the risks for future conduct problems. 
HPA axis: description and measurement 
The hypothalamic–pituitary–adrenal (HPA) axis plays a key role in adapting 
environmental stimuli. Functionally, the regulation of HPA axis displays a loop pattern. It 
consists of hypothalamus, which secretes corticotrophin releasing hormone (CRH) and arginine 
vasopressin (AVP). These two hormones stimulate the pituitary gland to release 
adrenocorticotropic hormone (ACTH) release. ACTH continues to stimulate the adrenal gland to 
secrete glucocorticoids, mainly cortisol in humans and non-human primates, and corticosterone 
in rodents, and dehydroepiandrosterone (DHEA) in humans and non-human primates in response 
to interaction with ACTH. The glucocorticoids enter brain and other tissues to interact with their 
specific receptors so that the HPA axis is able to regulate metabolism, immune reaction, stress 
response and related behaviors (Gunnar & Quevedo, 2007; Goncharova, 2013). 
Measurement of HPA axis contributes to our understanding of emotion development. 
Emotions influence the functions of HPA axis and the HPA axis, in turn, influences emotion 
regulation. When humans receive threats, especially the uncontrollable and unpredictable ones, 
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the HPA axis is triggered (Gunnar & Adam, 2012), helping the individual respond to those 
threats. Under real-life circumstances, life-threatening tasks may trigger HPA reactivity. In a 
laboratory setting, researchers have revealed that acute stressors that provoke threats to social 
status or self-evaluative emotions also can trigger HPA axis responses (e.g. elevated level of 
cortisol) (Smyth, Ockenfels, Porter, Kirschbaum, Hellhammer, & Stone, 1998; Dickerson & 
Kemeny, 2004; Gruenewald, Kemeny, Aziz, & Fahey, 2004; Shirtcliff, Peres, Dismukes, Lee, & 
Phan, 2014). 
According to Adam (2012), the functions of HPA axis change over time, momently, 
within-day, daily, monthly, yearly and even intergenerationally. For the momentary changes in 
the HPA axis, researchers measure increased cortisol levels in response to acute stressors. After 
the hypothalamus is signaled to respond, it takes about 20–25 min to observe peak cortisol levels 
(Gunnar & Adam, 2012). Cortisol and DHEA also exhibit a diurnal releasing pattern. Typically, 
cortisol level reaches the highest point about 30 minutes after waking following by a subsequent 
decline over the rest of the day and reaches the lowest level in the evening (Pruessner et al., 
1997; Adam, 2012). Although not as well studied as cortisol, DHEA level is also higher in the 
morning than at noon or in the evening (Goodyer, Herbert, Altham, Pearson, & Secher, 
1996; Granger, Schwartz, Booth, Curran, & Zakaria, 1999; Hucklebridge, Hussain, Evans, & 
Clow, 2005). Measurement of hormone diurnal rhythm is applied to be an index of within-day 
HPA change. 
Hormones and emotions 
To understand the role of HPA axis in emotion regulation and development, Adam 
(2006) suggested that state emotion was linked with cortisol levels. For example, adolescents’ 
negative mood (e.g. worrying, anger) display was positively associated with within-person 
cortisol level (Adam, 2006). Compared with such types of findings linking cortisol and state 
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emotions, there are many more studies examining hormone reactivity in response to situations 
that trigger socioemotional challenges under laboratory conditions. For example, participants 
(adults and adolescents) displayed elevated cortisol level in response to the public speaking task 
which was considered as a valid acute stressor provoking socioemotional threats (Kothgassner, 
Felnhofer, Hlavacs, Beutl, Palme, Kryspin-Exner, & Glenk, 2016; Hostinar, McQuillan, Mirous, 
Grant, & Adam, 2014). There is also evidence describing the interaction between emotion 
regulation and hormone reactivity in response to socioemotional tasks. Lam, Dickerson, Zoccola 
and Zaldivar (2009) explored how emotion regulation strategies use (suppression or reappraisal) 
affect cortisol reactivity to a social-evaluative laboratory stressor. Participants answered Emotion 
Socialization Questionnaire to assess their emotion suppression and reappraisal strategies and 
they gave a public speech as an acute stressor to provoke HPA axis. It was demonstrated that 
both the emotion strategy use predicted exaggerated cortisol reactivity (Lam et al., 2009). HPA 
axis function can also be linked with emotion regulation indirectly. For example, Kern and 
colleagues (2008) explored the relationship between glucose metabolic changes in brain areas 
and HPA axis response to a common public speaking and mental arithmetic psychosocial 
stressor. The results revealed that metabolic glucose rate in prefrontal cortex, amygdala and 
hippocampal region was negatively associated with stress-induced salivary cortisol increases. 
These brain areas play essential roles in affective information processing such as emotion 
regulation (Kern, Oakes, Stone, McAuliff, Kirschbaum, & Davidson, 2008).  
Healthy cortisol diurnal rhythms show high level upon waking up and consequent decline 
throughout the day, and have been linked with adaptive and desirable emotional functioning 
(Adam, 2012). In contrast, changes in emotional trait and emotional experience are associated 
with flattened cortisol diurnal rhythms (Hauner et al., 2008; Doane & Adam, 2010). Emotional 
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disorders shape cortisol diurnal rhythm across age. According to Vermeer and van IJzendoorn 
(2006), preschoolers’ elevated cortisol levels from morning to afternoon were associated with 
their poor self-control, social fear/threats and aggression in the daycare circumstance. Male 
adolescents with neuroticism exhibited flatter cortisol decline across the day and adolescents 
with introversion displayed lower awakening responses (Hauner, Adam, Mineka, Doane, 
DeSantis, Zinbarg, Craske., & Griffith, 2008). Similarly, altered cortisol diurnal patterns were 
found in adults who displayed trait negative affect or positive affect (Polk, Cohen, Doyle, 
Skoner, & Kirschbaum, 2005).  
As one of the end-products of HPA axis, DHEA also responds to socioemotional 
stressors. It has often been examined together with cortisol and displays consistent responding 
pattern, elevated DHEA level in response to acute stressors which is similar with that of cortisol 
(e.g. Boudarene, Legros, & Timsit-Berthier,2002; Lennartsson, Kushnir, Bergquist, & Jonsdottir, 
2012; Shirotsuki, Izawa, Sugaya, Yamada, Ogawa, Ouchi, & Nomura, 2009). There is evidence 
demonstrating that DHEA contributes to emotion regulation and helps to eliminate emotional 
problems such as anxiety and depression when applied clinically and exogenously (Sripada, 
Marx, King, Rajaram, Garfinkel, Abelson, & Liberzon, 2013; Schmidt, Daly, Bloch, Smith, 
Danaceau, Clair, & Rubinow, 2005). 
 
Summary of intrinsic emotion regulation 
The intrinsic process of emotion regulation is associated with human’s innate 
physiological response systems and this regulatory ability develops as early as infancy.  
(Derryberry & Rothbart, 2001). Although early studies tremendously focused on traditional 
research methods (e.g. behavioral observation, self-or parental-reported questionnaires), in the 
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past ten to twenty years, there has been an increasing number of studies revealing the importance 
of physiological measurement. Various data collection methods, including EEG/ERP, vagal tone, 
heart rate, heart rate variability and hormone changes, have been used as valid measures that 
instantiate emotion regulation. Together with the results from traditional research methods, these 
results provide opportunities to better understand how physiology of emotion interacts with 
behaviors and environments to shape developmental outcomes.  
Moreover, physiological methods are particularly important to developmental studies. 
First, the multi-method measurement captures both behaviors and underlying physiology. 
Especially for the younger age groups (e.g. infants) whose behaviors and emotions may be 
influenced by various contextual factors, so that the physiological data can help to explain the 
specific phenomenon. Secondly, the physiological systems change with age. They develop and 
get maturing with age and get influences from environment (Marshall et al., 2002; Bar-Haim et 
al., 2000). Examining how the developing physiology system contributes to the development 
itself is a critical topic for human development. 
This study involved measurements of vagal tone (an index of functions of 
parasympathetic nervous system) and HPA axis to indicate adolescents’ intrinsic emotion 
regulation. Socioemotional challenges have been demonstrated to trigger vagal tone and HPA 




The main purpose of this study was to examine whether the processes of parent and peer 
emotion socialization, particularly for adolescents share commonalities and the role of intrinsic 
emotion regulation in this transition. Meanwhile, parents’ and adolescents’ gender were 
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explored. With these main purposes, the following research questions are generated to bridge the 
research gaps in the literature.  
Research question 1. How do mothers and fathers socialize emotions for their adolescent 
children? Do they practice differently? Specifically in this study, maternal and paternal strategies 
(reward, override, magnify, neglect) in response to adolescents’ emotions (sadness and anger) 
are used as indices of emotion socialization. 
Research question 2. How does parent emotion socialization set the stage for peer 
emotion socialization for adolescents? Adolescents’ expectations of peers’ responses (reward, 
override, magnify, neglect) to their emotions (sadness and anger) indicated expected peer 
emotion socialization. 
Research question 3. How does parent emotion socialization influence adolescents’ 
intrinsic emotion regulation? This study specifically examined the functions of vagal tone when 
dealing with emotion and salient affect challenges and HPA axis (baseline level and diurnal 
rhythms of DHEA and cortisol) as indexes of intrinsic emotion regulation. 
Research question 4. What is the role of adolescents’ intrinsic emotion regulation in the 
association of parent to peer emotion socialization? To answer this question, there are two 
possible roles of intrinsic emotion regulation. First, adolescents’ intrinsic emotion regulation 
may independently predict expected peer emotion socialization. Second, intrinsic emotion 
regulation may work as a mediator between parent emotion socialization and expected peer 
emotion socialization, such that intrinsic emotion regulation serves as a mechanism for how 
parent emotion socialization influences peer expectations. 
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Research question 5. What is the role of adolescents’ gender in the transition of parent to 
peer emotion socialization? Adolescent gender is examined as a moderator such that the pathway 
between parent to peer emotion socialization may be different in boys and girls. 
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CHAPTER 3.    METHODOLOGY 
Participants 
Data used in this study comes from a large, multi-method and longitudinal research 
project entitled The Role of Emotion in the Development of Psychopathology in Adolescence 
(Protocol #97-M-0116), conducted by the National Institute of Mental Health for purpose of 
investigating the role of emotions in psychiatric disorders associated externalizing and 
internalizing problems (Klimes-Dougan, Hastings, Granger, Usher, & Zahn-Waxler, 2001; Zahn-
Waxler et al., 2001). This study was approved by the Human Subjects institutional review board 
at the National Institute of Mental Health. In the larger project, adolescent and their families 
were recruited from Washington, DC metropolitan area through announcements such as flyers 
and newspapers. One of the screening criteria used the broadband internalizing and externalizing 
scales (Achenbach, 1991a, 1991b) to make sure participating adolescents exhibiting emotional 
and behavioral problems. The other screening criteria ensured that the sample represented males 
and females equally and their age matched the research purposes. The excluding criteria 
included, chronic medical conditions (e.g., diabetes), severe autism spectrum disorders, or 
families undergoing structural changes (e.g., divorce) within the past year (Klimes‐Dougan et al., 
2014).  Additional inclusion criteria were based on participants’ family structure, for example, 
consistent mother figure was required and father participation was required if the father figure 
was present at home at least over the previous year; there were no significant familial changes 
such as divorce in the past year (Klimes-Dougan et al., 2007). Missing data of fathers’ 
participation was deleted using the pairwise deletion method (about ¼ of families did not report 
father figure data). 
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The current study was based on 220 adolescences and their families who enrolled in the 
larger project. Youth were age from 11-17 [mean (M) = 13.66, standard deviation (SD) = 1.52 
years], half females and half males. The youth ethnicity distribution was 69.7% White, 16.9% 
African-American, 2.1% Hispanic, 3.6% Asian American, and 7.7% mixed race or other. The 
sample also represented a range of socioeconomic groups (for annual household incomes, 16.4% 
reported $0–40,000, 35% reported $41,000–80,000, and 45.5% reported over $81,000).  
 
Data collection procedures 
The larger project was designed to examine the role of emotion in the development of 
adolescent psychopathology. The data collection steps were (1) made a phone call to screen the 
families profiles to assess youth symptomatology, (2) made a home visit to interview and collect 
answers to some questionnaires (3) a packet of self-report data was completed as “home-work” 
assignments, and (4) the families made a laboratory visit to administer additional measures such 
as parent-child interaction and hormone-assay sample collection. The child-reported 
questionnaires (parental emotion socialization and expected peer emotional responses) in this 
study were completed as a part of the ‘homework’ packet. The measurements of intrinsic 
emotion regulation (vagal tone and hormone changes) were collected during the laboratory visit.  
 
Emotion socialization measures 
Parental Emotion socialization. Practice of Maternal and paternal emotion socialization 
was measured based on youth reports on their parents’ responses to their negative emotions 
(sadness and anger in this study). The “Emotion Socialization Measure” (ESM) used in this 
study was adapted from the original “Emotions as a Child Self-Rating” conducted by Magai 
(1996) assessing multi-perspectives of emotion socialization. Previous research reported one-
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week test-retest reliabilities ranged from .65 to .85 for sadness and from .65 to .82 for anger; 
from .72 to .86 for reward and neglect and from .67 to .79 to override (Garside & Klimes-
Dougan, 2002; Klimes-Dougan et al., 2007). In this sample, internal reliabilities of the subscales 
(e.g. reward, override, magnify and neglect) range from .623 (neglect) to .833 (reward) for 
sadness and from .26(override, .60 with one item deletion) to .84 (reward) for anger. Youths 
were asked that “when you have been sad, what did your mother do or what did your father do” 
to reflect maternal and paternal emotion responses. Four kinds of emotion socialization strategies 
were assessed: 1) reward (providing encouragement and empathizing with them); 2) override 
(distracting them from the current emotional state); 3) neglect (ignoring the emotional state); and 
4) magnify (exacerbating their emotional state by matching their emotions) (Klimes‐Dougan et 
al., 2014). Maternal and paternal emotion responses were measured separately. The variables for 
parental emotion socialization are: mother/father reward, mother/father override, mother/father 
neglect and mother/father magnify. Youths were asked to rate how typical each response was on 
a five-point Likert-scale (1=not at all typical, 2= not typical, 3=somewhat typical, 4=typical, 
5=very typical). Each emotion response had three indicating items (see Table 1 for details). 
Score of each variable toward each specific emotion was the mean score of the three items under 
that specific strategy. Use the variable of mother reward to sadness as an example, its value was 
the average score of those of “helped me deal with the issue”, “asked me about it” and 





Table 1. Statements for parental response to adolescent emotions 
Strategy Statements for anger Statements for sadness 
Reward 
Empathized with me 
Found out what made me angry 
Helped me deal with the problem 
Helped me deal with the issue 
Asked me about it 
Comforted me 
Override 
Told me things weren’t so bad 
Told me to change my attitude 
Gave me something else to do 
Told me to cheer up 
Bought me something I liked 
Told me not to worry 
Neglect 
Most times didn’t notice 
Usually wasn’t around 
Ignored me 
Usually did not notice 
Usually wasn’t around 
Usually ignored me 
Magnify 
Got angry with me 
Yelled back at me 
Got upset 
Got sad  herself/ himself 
Got all upset 
Got tearful or cried 
 
Expected peer response. Expected peer responses to emotions were assessed based on 
youth reports on how their peers would respond to their negative emotions (sadness and anger in 
this study) in the context of an imaginary situation. The “You and Your Friend” questionnaire 
used in this study was also adapted from the original “Emotions as a Child Self-Rating” 
conducted by Magai (1996) assessing multi-perspectives of adolescents’ expectations of emotion 
responses from their peers. Adolescent participants were instructed to imagine a scenario in 
which they are experiencing extreme sadness or anger when their close friends are present. For 
example, participating adolescents were guided to think “You got some very bad and upsetting 
news today that has made you sad. You are with a couple of your very closest friends, and you’re 
thinking about this news, and you are feeling really, really sad. Think about what your friends 
would do in this situation if they knew that you really felt sad”. Same with the variable of 
parental emotion socialization, there were four strategies of emotion responses to each emotional 
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states and three indicating items for each strategy (see table 2 for details). Adolescent 
participants rated how likely their friends would be to react with a particular response on a 5-
point scale (1 = definitely would not, 3 = would do this half of the time, and 5 = definitely 
would). Variables were created as peer reward, peer override, peer neglect and peer magnify in 
the current study. Score of each variable toward each specific emotion was the mean score of the 
three items under that specific strategy. The expected peer response variables were continuous 
variables. 
Table 2. Statements for expected peer response to adolescent emotions 
Strategy Statements for anger Statements for sadness 
Reward 
1. Help you to deal with what’s made 
you feel angry 
2. Ask you about what has made you 
feel angry 
3. Say something like “It’s okay, we 
all feel angry sometimes.” 
1. Help you to deal with what’s made 
you sad 
2. Ask you about what has made you 
feel sad 
3. Say something like “It’s okay, we 
all feel sad sometimes.” 
Override 
1. Say something like “Cheer up!” 
2. Try to get you to do something else, 
to take your mind off feeling angry. 
3. Tell you that things aren’t so bad 
1. Say something like “Cheer up!” 
2. Try to get you to do something 
else, to take your mind off feeling sad 
3. Tell you that things aren’t so bad 
Neglect 
1. Act like they don’t notice that you 
feel angry 
2. Not say or do anything about it 
3. Ignore the fact that you feel angry 
1. Act like they don’t notice that you 
feel sad 
2. Not say or do anything about it 
3. Ignore the fact that you feel sad 
Magnify 
1. Get angry too 
2. Tell you that you have a good 
reason to feel really angry 
3. Get upset at what’s going on 
1. Get sad too 
2. Tell you that you have a good 
reason to feel really sad 




Vagal tone. Vagal tone, an index of parasympathetic nervous system functions, was 
measured using video mood induction methods. During the lab visits, adolescent participants 
were settled down and introduced the mood-induction videos. All of the film clips (2-3 minutes 
long for each) were approved to induce different emotions (in this study, sadness and anger 
induction videos were used) and the detailed descriptions are shown in Table 3.  
Table 3. Statements for mood induction video clips 




The sequence depicts the hero lying on a table, 
seriously injured after a fight, talking to his 
young son. The hero dies, and the boy calls for 
him to “Wake up!” and cries. 
Steel Magnolias 
The sequences depict the daughter passing away 
in the hospital as the mother holds her hand, then 
the mother talking and crying with her friends at 
the cemetary. 
Anger 
Fried Green Tomatoes 
The sequences depict one woman seeing a bruise 
on her friend and realizing the friend’s husband 
has hit her, then the first woman fighting off the 
husband as she helps her friend to leave him. 
My bodyguard 
The sequence depicts the hero being beaten up 
by a bully, then having his motorcycle pushed in 
the lake by another young man. 
 
Each emotion state had two inducing videos. Baseline vagal tone was assessed before 
each video. Vagal tone was examined for the full duration of each video and was processed in 
30-sec epochs. Reactive vagal tone was determined as the mean score of all the 30-sec-epoch 
scores of each particular video clip. Vagal tone for each video was the change score which is 
reactive vagal tone minus baseline vagal tone. Vagal tone for each emotion state was determined 
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as the average score of the two videos for each emotion. For example, vagal tone for sadness was 
the average score of vagal tone for The Champ and Steel Magnolias. 
Saliva sample collection. Six saliva samples were collected in two days (three samples in 
each day) to reflect the HPA axis functions. The first four samples (samples 1-4) were self- 
collected by adolescent participants at home and brought to the lab in the day they went to visit 
the research lab. The other two samples (samples 5 & 6) were collected in the lab. For all the 
samples, participants were instructed to abstain from any foods and drinks containing caffeine or 
sugar, as well as cigarette smoking, at least for two hours prior to spitting. For the samples collected 
as soon as waking up (within 15 minutes) in the morning (sample 1 & 4), participants were instructed 
to collect before eating or drinking anything, and before brushing teeth. For each specific sample, 
participants were guided to rinse mouth out with water and label the vial with the date and time. 
Sugarless gums were provided for participants to chew while providing the samples to help the 
mouth produce more saliva. Saliva samples were collected in microvials through passive drool and 
were stored in participants’ freezer. When it was time to visit the lab, participants carried the samples 
in a cooler or bag of ice to keep samples cold. The six samples were collected following a particular 
timeline (see Table 4 for details).  
Table 4. Timeline of saliva samples 
Sample Day Time Location 
Sample 1 Day 1 Morning: within 15 minutes of waking up Home 
Sample 2 Day 1 Mid-day: at around 11:30am Home 
Sample 3 Day 1 Afternoon: at around 3:30 Home 
Sample 4 Day 2 Morning: within 15 minutes of waking up Home 
Sample 5 Day 2 Mid-day: at around 11:30am Lab 
Sample 6 Day 2 Afternoon: at around 3:30 Lab 
*Day 2 is lab-visit day 
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Cortisol and DHEA assays. 
Before assaying, the samples were stored in the ultra-freezer (−86°C) in Pennsylvania State 
University Behavioral Endocrinology Laboratory. When they were ready to be assayed, all 
samples were thawed at room temperature and then centrifuged at 3,000 rpm for 10 min. The top 
clear samples were used to pipette into appropriate wells. To minimize variability, all samples 
from each subject were assayed with reagents from the same lot and within the same assay batch. 
Cortisol and DHEA were assayed using high-sensitivity enzyme-immunoassay kits (Salimetrics, 
PA) that were specifically designed for saliva samples. All samples were assayed in duplicate. If 
the duplicate values of each sample varied over 5%, these samples were re-assayed for accuracy. 
The average of the duplicate values of each sample was calculated as hormone value (DHEA or 
cortisol).  
The DHEA and cortisol data were skewed and were natural logarithmically transformed for 
normal distribution. For both DHEA and cortisol data, values of the same time points in two days 
were averaged to create new within-a-day values across three time points. The calculated three mean 
values within a day may reflect diurnal rhythms of DHEA and cortisol by regressing hormone levels 
by collection time. The averaged waking values of DHEA and cortisol were identified as baseline 
DHEA and cortisol values. Missing data of hormone levels were handled by pairwise deletion 
method. 
 
Statistical Analysis Procedure 
 Parent emotion socialization to adolescents. In order to answer research question 1, a set 
of independent samples t-test was conducted to determine whether there exists significant 
different strategy use between mothers and fathers. In this question, four strategies (reward, 
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override, magnify, neglect) in response to two types of adolescent emotions (sadness and anger) 
were analyzed. 
 How extrinsic and intrinsic emotion regulation set the stage for peer emotion 
socialization. This research purpose is reflected by research questions 2-4. Firstly, a series of 
path analysis were conducted to demonstrate the relationship between the factors (parent emotion 
socialization, expected peer emotion socialization, vagal tone and HPA functions as shown in 
Figure 1). Secondly, the mediating roles of intrinsic emotion regulation (vagal tone and HPA 
axis functions) between parent emotion socialization and expected peer emotion socialization 
were tested. The mediation model is used to explain how two variables are related (how an 
independent variable may produce changes of a dependent variable). When running the 
mediation model, there should be a significant regression model between the independent 
variable and the dependent variable. When adding the potential mediating variable into the 
regression model, its effect should fully or partially account for the relationship between 
independent and dependent variables.  
 Gender effects. First, factorial invariance (FI) procedure was utilized to determine 
whether parent emotion socialization scales could be considered the same for boys and girls. 
This procedure allows us to determine whether further gender-group comparisons are 
meaningful. There are three levels of factorial invariance and each reflects particular 
implications of group difference explanations. Weak factorial invariance constrains factor 
loadings of the items within a factor to be equal across groups. With this weak FI level, variances 
and co-variances can be compared at the latent level. Strong factorial invariance constrains item 
intercepts to be equal across groups and this FI level allows us to compare means, variances and 
co-variances at the latent level. Strict factorial invariance constrains residuals to be equal across 
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groups. This FI level reflects that gender differences are not due to the methodologies designed 
for data collection.  
Second, a series of one-way ANOVA tests were conducted to reflect the adolescent 
gender differences in receiving parent emotion socialization, function of vagal tone, function of 
HPA axis and expected peer emotion socialization. Third, to test the possible moderating role of 
adolescent gender of the relationship between parent emotion socialization and expected peer 
emotion socialization, hierarchical regression analyses were applied. In the first step, the possible 
interaction between adolescent gender and parent emotion socialization variables was examined 
to determine whether adolescent gender directly works as a moderator between parent and peer 
emotion socialization. In the second step, parent emotion socialization, vagal tone and adolescent 
gender were added into the regression model hierarchically. The interaction of adolescent gender 
and vagal tone was added to examine whether the effects of vagal tone functions on peer emotion 
socialization expectations are the same for each gender in the transition from parent to peer 
emotion socialization. In the third step, parent emotion socialization, HPA axis function and 
adolescent gender were added in the regression model hierarchically. The interaction of 
adolescent gender and HPA axis function was tested to determine whether the effects of HPA 
axis functions on peer emotion socialization expectations are the same for each gender in the 
parent to peer emotion socialization transition.  
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CHAPTER 4.    RESULTS 
How do mothers and fathers socialize emotion for adolescent children 
The first research question asked whether mothers and fathers socialized emotions 
differently for their adolescent children, to be specific, whether mothers and fathers used 
different strategies in response to adolescents’ emotions.  
Table 5 shows the correlations between mothers’ and fathers’ emotion socialization 
strategy use. Youth-reported mothers’ and fathers’ emotion socialization practice was correlated 
with Pearson correlation ranging from .458 to .688. Table 6 shows the details of maternal and 
paternal emotion socialization strategy use. When adolescents displayed negative emotions 
(sadness and anger in this study), reward was the most commonly used strategy of both mothers 
and fathers, followed by override. For the strategies of magnify and neglect, both mothers and 
fathers applied more neglect than magnify in response to children’s sadness, while they used 
more magnify than neglect for children’s anger.  
To examine whether maternal and paternal emotion socialization strategies showed any 
significant differences, a series of paired-samples t-tests between mothers and fathers were 
conducted. Results showed that in response to adolescent children’s sadness, mothers and fathers 
displayed significantly different strategy use for all the four strategies (see Table 5 for details, 
significance is marginal for override). For example, mothers rewarded sadness significantly more 
than fathers (t(164)=8.93, p<.001). For children’s anger, mothers applied more reward 
(t(164)=6.08, p<.001) and override (t(164)=6.03, p<.001) than fathers,  while father neglected 
more than mothers (t(164)=-6.30, p<.001). However, mothers and fathers did not apply magnify 
toward their children’s anger differently (t(164)=.16, p=.876). In sum, in response to adolescent 
children’s negative emotions, mothers and fathers applied different strategy use. 
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Relationship between parent and peer emotion socialization  
Research question 2 asked how parent emotion socialization set the stage for peer 
emotion socialization for adolescents. Firstly how adolescents expected emotion responses from 
their peers are revealed in Table 7. Similarly with their experience of parent emotion 
socialization, for both emotions, adolescents expected reward from their peers most, followed by 
override and magnify. Neglect was the least expected emotion response from peers. 
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Table 7. Descriptions of expected peer emotion socialization strategies 
Expected Strategy 
Sadness  Anger 
M SD  M SD 
Reward 3.59 1.00  3.41 1.02 
Override 3.41 .93  3.26 .87 
Magnify 2.51 .84  2.65 .87 
Neglect 1.64 .80  1.80 .78 
 
A series of simple linear regression models were conducted to reveal the association 
between parent and peer emotion socialization. The equation was: 
Expected peer emotion response = β0 + β1*Parent emotion socialization strategy + ε. 
For both children’s sadness and anger, maternal and paternal reward, override and magnify 
strategy use were able to predict corresponding children’s expectations of peers’ responses (see 
Table 8 for details). The association between parental neglect strategy use and children’s 
expected emotion neglect from their peers was not significant. Use mother’s reward for sadness 
as an example, a significant regression equation was found (F(1,200)=26.65, p<.001 with R2 
equal to .12. In this case, expected peer reward is equal to 2.35 + .33*mother sadness reward + 
.06. Coefficient of mother sadness reward was significant (β = .33, p < .001) indicating that for 
each unit increase in mother sadness reward, there was a 0.33 increase in expected peer sadness 
reward.  
In sum, adolescents’ experiences of parent emotion socialization sets stage for their 
experiences of peer emotion socialization. To be specific, adolescents expect the same emotion 
responses from peers as those they receive from parents. However, for both sadness and anger 
emotions, maternal and paternal neglect failed to predict expected peer neglect, therefore, the 
neglect strategy was excluded in the following analysis. 
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Table 8. Linear Regressions Predicting the Association between Child Experience of Peer and 









Sadness     
Mother reward .34*** 
(.06) 
   
Mother override  .37*** 
(.06) 
  
Mother neglect   .13+ 
(.07) 
 










N 200 200 200 200 
R2 (Adjusted R2) .12 (.11) .13 (.13) .02 (.01) .05 (.05) 
Sadness     
Father reward .31*** 
(.06) 
   
Father override  .49*** 
(.07) 
  
Father neglect   -.02 
(.07) 
 










N 200 200 200 200 
R2 (Adjusted R2) .10 (.09) .24 (.24) .00 (-.01) .06 (.05) 
Anger     
Mother reward .39*** 
(.06) 
   
Mother override  .33*** 
(.08) 
  
Mother neglect   .02 
(.08) 
 










N 162 162 162 162 
R2 (Adjusted R2) .16 (.15) .11 (.11) .00 (-.01) .06 (.06) 
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Table 8. (continued) 
Anger     
Father reward .37*** 
(.06) 
   
Father override  .42*** 
(.07) 
  
Father neglect   .06 
(.07) 
 










N 162 162 162 162 
R2 (Adjusted R2) .13 (.13) .18 (.17) .00 (-.00) .01 (.01) 
+p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 
 
The role of vagal tone in emotion socialization transition 
In order to examine the role of vagal tone function in the transition from parent emotion 
socialization to peer emotion socialization, firstly, a series of path analyses were conducted to 
reveal the associations among the three groups of variables, parent emotion socialization 
strategies, reactive vagal tone function for sadness and anger, and expected peer responses. 
However, no significant associations between parent emotion socialization strategy variables and 
reactive vagal tone function for sadness and anger were found. Similarly, all of the associations 
between reactive vagal tone function for sadness and anger and expected peer responses were not 
significant.  
Secondly, vagal tone function was added as an independent variable into the multiple 
regression models. The equation was: 
Expected peer response = β0 + β1*Parent emotion socialization strategy  
+ β2*Vagal tone + ε.  
Results showed that when mothers and fathers used reward or magnify in response to children’s 
sadness, vagal tone was a significant co-predictor to predict expected peer reward or peer 
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magnify to their sadness (see Table 9 for details). Use father’s magnify to children’s sadness as 
an example, the multiple regression equation was significant (F(2,147)=9.82, p<.000) with R2 
equal to .12. In this case, expected peer magnify to sadness is equal to 1.90 + .48*father sadness 
magnify - .26*vagal tone + .82. Coefficient of vagal tone was negative and significant (β = -.26, 
p < 0.05) indicating that in the circumstance of father magnifying children’s sadness, for each 
unit increase in vagal tone change, there was a 0.26 decrease in expected peer sadness magnify 
(depicted in Figure 2). However, vagal tone was not a significant co-predictor in the parent-to-
peer anger socialization transition. 
 
Table 9. Vagal tone working as a predictor in the association between child experience of parent 
and peer emotion socialization 






Sadness    
Mother reward .36*** 
(.07) 
  
Mother override   .37*** 
(.07) 
Mother magnify  .23** 
(.08) 
 












N 184 184 184 












Table 9. (continued) 
Sadness    
Father reward .31*** 
(.07) 
  
Father override   .49*** 
(.07) 
Father magnify  .29*** 
(.13) 
 












N 149 149 149 
R2 (Adjusted R2) .11 (.10) .12 (.11) .24 (.22) 
Anger    
Mother reward .40*** 
(.06) 
  
Mother override   .35*** 
(.08) 
Mother magnify  .27*** 
(.06) 
 












N 185 185 185 
R2 (Adjusted R2) .16 (.15) .08 (.07) .12 (.11) 
Anger    
Father reward .37*** 
(.07) 
  
Father override   .40*** 
(.07) 
Father magnify  .13 
(.06) 
 












N 150 150 150 
R2 (Adjusted R2) .14 (.13) .02 (.00) .217 (.15) 






Figure 2. Father sadness magnify and vagal tone function predict expected sadness magnify 
together 
 
The role of HPA axis in emotion socialization transition 
In this study, two indexes were applied to indicate the functions of HPA axis, baseline 
hormone levels and hormone diurnal rhythms. Their roles in the transition from parent emotion 
socialization to peer emotion socialization were examined separately.  
The role of baseline hormones 
Path analysis was conducted to examine the associations among three groups of 
variables, parent emotion socialization strategies, expected peer responses and baseline DHEA 
and cortisol). There were no significant associations between DHEA baseline and the other two 
groups of variables. Among all the variable combinations, significant associations among parent 
sadness magnify, baseline cortisol and expected peer sadness magnify were found (father 
sadness magnify was marginally associated with baseline cortisol level, p=.065), see Figure 3 
and 4 for details. However, there was no significant evidence showing that baseline cortisol was 















 +p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 





+p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 
Figure 4. Relationships among father sadness magnify, cortisol baseline and expected peer 
sadness magnify 
 
To examine other possible roles of baseline levels of DHEA and cortisol, the baseline 
hormone variables were added into multiple regression models to explore whether they work as 
predictors in the transition from parent to peer emotion socialization. The equation was: 
Expected peer response = β0 + β1*Parent emotion socialization strategy  
+ β2*hormone baseline +ε.  
For adolescent children’s sadness, the results (shown in Table 10) demonstrated that baseline 
DHEA baseline was a significant co-predictor in the process of emotion socialization transition 


















p<.05; father: p<.01) in response to children’s sadness. DHEA baseline was a marginally 
significant co-predictor when mothers used override to respond to children’s sadness. Similarly, 
for adolescent children’s anger, baseline DHEA was a significant co-predictor when mothers and 
fathers used reward and override strategies (marginally significant for override). Use mother’s 
reward to children’s sadness as an example, the multiple regression equation was significant 
(F(2,176)=14.85, p<.000) with R2 equal to .14. Expected peer reward to sadness is equal to .86 + 
.34*mother sadness reward + .32*baseline DHEA + .94. Coefficient of baseline DHEA was 
positive and significant (β = .32, p < 0.05) indicating that for each unit increase in DHEA 
baseline level, there was a 0.32 increase in expected peer sadness reward (depicted in Figure 5). 
 
Table 10. Baseline DHEA working as a predictor in the association between child experience of 
parent and peer emotion socialization 










Override   .39*** 
(.07) 
Magnify  .21** 
(.09) 
 












N 178 178 178 








Table 10. (continued) 




Override   .53*** 
(.57) 
Magnify  .24** 
(.13) 
 












N 148 148 148 
R2 (Adjusted R2) .15 (.14) .11 (.09) .30(.29) 




Override   .34*** 
(.08) 
Magnify  .24** 
(.06) 
 












N 177 177 177 
R2 (Adjusted R2) .19 (.18) .08 (.07) .12(.11) 




Override   .44*** 
(.07) 
Magnify  .14+ 
(.06) 
 












N 148 148 148 
R2 (Adjusted R2) .19(.18) .04 (.02) .21(.20) 





Figure 5. Father sadness magnify and vagal tone function predict expected sadness magnify 
together 
The results of baseline cortisol as a co-predictor are shown in Table 11. For adolescents’ 
sadness, baseline cortisol was a significant co-predictor only when mothers and fathers used 
reward strategy. For adolescents’ anger, baseline cortisol was a significant co-predictor only 
when father reward anger (p<.05). Baseline cortisol was marginally significant when mother 
reward and override children’s anger and father override children’s anger. Use mother’s reward 
to children’s sadness as an example, the multiple regression equation was significant 
(F(2,177)=14.67, p<.000) with R2 equal to .14. Expected peer reward to sadness is equal to 2.03 
+ .33*mother sadness reward + .72*baseline cortisol + .94. Coefficient of baseline cortisol was 
positive and significant (β = .72, p < 0.05) indicating that for each unit increase in cortisol 
















Table 11. Baseline cortisol working as a predictor in the association between child experience of 
parent and peer emotion socialization 










Override   .38*** 
(.07) 
Magnify  .21** 
(.09) 
 












N 179 179 179 
R2 (Adjusted R2) .14 (.13) .06(.05) .16(.15) 




Override   .54*** 
(.07) 
Magnify  .24** 
(.13) 
 












N 149 149 149 
R2 (Adjusted R2) .15 (.14) .08(.06) .30(.29) 




Override   .32*** 
(.08) 
Magnify  .24** 
(.06) 
 












N 178 178 178 
R2 (Adjusted R2) .19 (.18) .07(.06) .13 (.12) 
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Table 11. (continued) 




Override   .44*** 
(.07) 
Magnify  .13 
(.06) 
 












N 149 149 149 
R2 (Adjusted R2) .19 (.18) .03(.02) .22 (.21) 
+p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 
 
 
The role of hormone diurnal rhythm 
Path analysis was conducted to examine the associations among three groups of 
variables, parent emotion socialization strategies, expected peer responses and DHEA diurnal 
rhythm slope and cortisol diurnal rhythm slope. The results showed that some practice of parent 
emotion socialization strategy use predicted their children’s DHEA or cortisol diurnal rhythms. 
Mother sadness magnify predicted adolescents’ DHEA diurnal rhythm (p<.05). Mother sadness 
override (p<.05) and father sadness override (p<.05) predicted adolescents’ cortisol diurnal 
rhythm. However, the mediator role of hormone diurnal rhythm was not found.  
To examine whether hormone diurnal rhythms were co-predictors together with parent 
emotion socialization strategy to predict corresponding expected peer emotion responses, the 
hormone diurnal rhythm slopes were added into multilevel regression models as independent 
variables. The equation was  
Expected peer response = β0 + β1*Parent emotion socialization strategy 
+ β2*hormone diurnal rhythm +ε. 
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The results showed that cortisol diurnal rhythm was a marginally significant co-predictor 
when mothers applied the magnify strategy in response to children’s sadness (p<.10). 
 
The role of child gender 
In order to determine whether the parent emotion socialization scale could be considered 
the same for boys and girls, the factorial invariance procedure was conducted and the detailed 
results are reported in Table 12.  
Table 12. The variance of parent emotion socialization strategies across child gender 
 df χ2 dfdiff χ2diff 
Mother strategy for sadness      
No constrains 96 212.53***   
Weak 104 220.57*** 8 8.04 
Strong 112 231.00*** 8 10.43 
Strict 124 258.33*** 12 27.33 
Mother strategy for anger      
No constrains 96 236.62***   
Weak 104 263.79*** 8 27.17*** 
Strong 112 266.436*** 8 2.64 
Strict 124 278.67*** 12 12.24 
Father strategy for sadness     
No constrains 96 111.88 8 5.14 
Weak 104 117.02 8 6.47 
Strong 112 123.48 12 32.118** 
Strict 124 155.6*   
Father strategy for anger     
No constrains 96 215.43***   
Week 104 225.15*** 9 9.73 
Strong 112 235.72*** 10 10.57 
Strict 124 253.31*** 17 17.59 
+p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 
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A series of one-way ANOVA tests were conducted to reflect the adolescent gender 
differences in receiving parent emotion socialization, vagal tone activities, HPA axis activities 
and expected peer emotion socialization. The results (Table 13) demonstrated that compared to 
boys, girls received more reward from mothers in response to their sadness (girl: M=3.92, 
SD=1.02; boys: M=3.62, SD=1.03) and anger (girl: M=3.39, SD=1.16; boys: M=3.08, SD=1.05). 
However, for fathers’ emotion socialization strategy, girls received more sadness override (girl: 
M=2.92, SD=.94; boys: M=2.57, SD=.92) than boys. Besides, all of the expected peer emotion 
socialization strategies for both sadness and anger showed significant differences between boys 
and girls. Moreover, boys and girls had significantly different hormone baseline levels (for both 
DHEA and cortisol).  
Table 13. Gender differences in receiving emotion socialization, vagal tone function and HPA 
axis function 
 Sum of Squares df Mean Square F p 
Mother emotion socialization strategy 
   Mother Sadness Reward 4.63 1 4.63 4.41 .037 
   Mother Sadness Override 1.31 1 1.31 1.43 .233 
   Mother Sadness Neglect .25 1 .25 .37 .544 
   Mother Sadness Magnify .72 1 .72 1.39 .239 
   Mother Anger Reward 4.96 1 4.96 4.05 .045 
   Mother Anger Override .27 1 .27 .44 .510 
   Mother Anger Neglect .02 1 .02 .03 .853 
   Mother Anger Magnify 1.46 1 1.46 1.18 .279 
Father emotion socialization strategy 
   Father Sadness Reward 3.50 1 3.50 2.55 .112 
   Father Sadness Override 4.90 1 4.90 5.64 .019 
   Father Sadness Neglect .73 1 .73 .96 .328 
   Father Sadness Magnify .03 1 .03 .12 .729 
   Father Anger Reward 2.96 1 2.96 2.13 .146 
   Father Anger Override .86 1 .86 1.09 .298 
   Father Anger Neglect .21 1 .21 .26 .612 




Table 13. (continued) 
Expected peer emotion socialization strategy 
   Peer Sadness Reward 48.64 1 48.64 64.75 .000 
   Peer Sadness Override 9.26 1 9.26 11.59 .001 
   Peer Sadness Neglect 14.51 1 14.51 25.69 .000 
   Peer Sadness Magnify 16.60 1 16.60 26.52 .000 
   Peer Anger Reward 44.77 1 44.77 55.78 .000 
   Peer Anger Override 9.69 1 9.69 13.35 .000 
   Peer Anger Neglect 9.46 1 9.46 16.57 .000 
   Peer Anger Magnify 6.43 1 6.43 8.95 .003 
Vagal tone 
   Sadness .04 1 .04 .03 .859 
   Anger .00 1 .00 .00 .995 
HPA axis 
   DHEA baseline 2.03 1 2.03 7.51 .007 
   Cortisol baseline .31 1 .31 7.71 .006 
  DHEA diurnal rhythm .00 1 .00 .50 .480 
   Cortisol diurnal rhythm .00 1 .00 .26 .612 
 
Child gender was added into multilevel regression models to examine whether child 
gender was a predictor to predict expected peer emotion responses. The equation was Expected 
peer response = β0 + β1*Parent emotion socialization strategy + β2*child gender +ε. The results 
demonstrated that both mothers’ and fathers’ emotion socialization strategy use (reward, override 
and magnify) and adolescent gender predicted corresponding expected peer emotion responses 
(see Table 14 for details).  
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Table 14. Child gender as predictor in the association between child experience of parent and 
peer emotion socialization 






Sadness    
Mother reward .27*** 
(.06) 
  
Mother override  .36*** 
(.06) 
 
















N 196 196 196 
R2 (Adjusted R2) .32 (.31) .19 (.18) .20 (.19) 
Sadness    
Father reward .22*** 
(.05) 
  
Father override  .44*** 
(.07) 
 
















N 160 160 160 
R2 (Adjusted R2) .36 (.35) .28 (.27) .21 (.20) 
Anger    
Mother reward .30*** 
(.05) 
  
Mother override  .37*** 
(.07) 
 
















N 195 195 195 
R2 (Adjusted R2) .32 (.32) .17 (.16) .11 (.10) 
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Table 14. (continued) 
Anger    
Father reward .27*** 
(.055) 
  
Father override  .39*** 
(.07) 
 
















N 160 160 160 
R2 (Adjusted R2) .35 (.34) .24 (.23) .07 (.06) 
+p<.10. ∗p<.05. ∗∗p<.01. ∗∗∗p<.001. 
 
For the purpose of testing the possible moderating role of adolescent gender of the 
relationship between parent emotion socialization and expected peer emotion socialization, a 
series of hierarchical regression analyses were applied. First, interactions between adolescent 
gender and parent emotion socialization strategies were examined to determine whether 
adolescent gender directly worked as a moderator between parent and peer emotion socialization. 
The Hierarchical regression models failed to reveal adolescent gender as a direct moderator.  
Second, parent emotion socialization strategies and interaction between adolescent 
gender and vagal tone functions were added into the regression model hierarchically. The 
purpose was to examine whether the effects of vagal tone functions on peer emotion socialization 
expectations were the same for each gender in the transition from parent to peer emotion 
socialization. Results suggested that vagal tone function interacted with child gender in the 
process of father sadness reward (p<.01, Figure 6), father sadness override (p<.05, Figure 7) and 




Figure 6. Interaction between RSA and child gender in predicting peer emotion socialization 
(father sadness reward) 
* Post-hoc probing test revealed that when fathers applied reward to respond children’s sadness, 
vagal tone activity was significantly associated with expected peer override to sadness for boys 
(p<.001), but not for girls (p=.758).  
 
 
Figure 7. Interaction between RSA and child gender in predicting peer emotion socialization 
(father sadness override) 
* Post-hoc probing test revealed that when fathers applied override to respond children’s 
sadness, vagal tone activity was marginally significantly associated with expected peer override 





Figure 8. Interaction between RSA and child gender in predicting peer emotion socialization 
(mother sadness reward) 
* Post-hoc probing test revealed that when mothers applied reward to respond children’s sadness, 
vagal tone activity was significantly associated with expected peer reward to sadness for boys 
(p=.002), but not for girls (p=.478).  
 
Third, in order to determine whether the effects of HPA axis functions on peer emotion 
socialization expectations were the same for each gender, parent emotion socialization strategies, 
the interaction of adolescent gender and HPA axis functions (DHEA and cortisol baselines, 
DHEA and cortisol diurnal rhythms) were added in the hierarchical regression models 
separately. Results demonstrated that only DHEA baseline interacted with child gender in the 
process of father sadness override (p<.05, Figure 9) and father sadness reward (p<.10, 























Figure 9. Interaction between DHEA baseline and child gender in predicting peer emotion 
socialization (father sadness override) 
* Post-hoc probing test revealed that when fathers applied override to respond children’s 
sadness, baseline DHEA was significantly associated with expected peer override to sadness for 




Figure 10. Interaction between DHEA baseline and child gender in predicting peer emotion 
socialization (father sadness reward) 
* Post-hoc probing test revealed that when fathers applied reward to respond children’s sadness, 
baseline DHEA was significantly associated with expected peer reward to sadness for boys 
(p=.025), but not for girls (p=.962).  
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CHAPTER 5.    DISCUSSION 
Summary of the main findings 
This study examined how parent emotion socialization for sadness and anger set the stage 
for adolescents’ peer emotion socialization. Both parent and expected peer emotion socialization 
were determined by adolescent-report strategy use by their parents and expected peer responses 
to their sadness and anger. Reward, override and magnify were the targeted emotion 
socialization strategies in this study. When utilizing bioecological model as the theoretical basis 
to explore the transition process of emotion socialization, a special emphasis was on biological 
indices of vagal tone function (reactive vagal tone during sadness and anger mood induction 
videos) and HPA axis function (DHEA and cortisol baseline levels, DHEA and cortisol diurnal 
rhythms). In addition, gender was an emphasis in this study. First, parent emotion socialization 
was measured for mothers and fathers separately to explore the independent and unique role of 
father in the emotion socialization transition. Second, children’s gender role was explored as 
predictor and moderator in the transition process. 
The first research question asked whether mothers and fathers socialized sadness and 
anger for their adolescent children differently. Significant differences between maternal and 
paternal emotion socialization strategy use were found. These results suggested that fathers 
practiced differently with mothers and they may play an independent role in the process of 
emotion socialization. The second research question asked how parent emotion socialization set 
the stage for peer emotion socialization. The findings indicated that both mother and father 
emotion socialization (reward, override, magnify) for adolescent children’s sadness and anger 
predicted corresponding expected peer emotion responses.  
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The third and fourth research question involved adolescents’ intrinsic emotion regulation 
in the transition of parent to peer emotion socialization. In this study, functions of vagal tone and 
HPA axis were indexes of intrinsic emotion regulation. First, it was found that how parents 
socializing children’s emotions predicted some particular aspects of HPA axis. For example, 
both mothers’ and fathers’ magnify strategy use in response to their adolescent children’s 
sadness predicted children’s cortisol baseline levels. Second, vagal tone function failed to 
mediate the association between parent and peer emotion socialization, instead, it proved to be a 
significant predictor in the transition from parent to peer emotion socialization (when parents 
used reward and magnify in response to children’s sadness and anger). Third, similarly with the 
role of vagal tone function, function of HPA axis was not a mediator between parent and peer 
emotion socialization. However, DHEA baseline and cortisol baseline were significant predictors 
in the emotion transition process when mothers and fathers applied particular emotion 
socialization strategies. For instance, DHEA baseline worked as a predictor if fathers used 
magnify to respond to children’s sadness. Cortisol baseline worked as a predictor if mothers used 
reward in response to children’s sadness. 
The last research question asked about the role of adolescent children’s gender. First, 
from the parents’ perspective, mothers and fathers applied some particular strategies differently 
to boys and girls. For example, mothers used reward more to daughters than sons in response to 
their sadness and anger, while fathers did not use reward differently to daughters and sons. And 
fathers used override more to daughters than sons for their sadness while mothers override 
strategy use did not show any significant differences to girls and boys. Second, from the 
children’s perspective, findings suggested that children gender was a significant predictor in the 
emotion socialization transition. The transition process was more efficient for girls than boys. 
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Moreover, children’s gender interacted with some aspects of intrinsic emotion regulation in the 
transition. For example, when fathers used override in response to children’s sadness, boys with 
higher reactive vagal tone reported lower expected peer sadness override compared and girls 
displayed an adverse pattern that girls with higher reactive vagal tone expected more peer 
sadness override. When fathers rewarded children’s sadness, boys with higher DHEA baseline 
levels tended to expect more peer sadness reward, but girls’ expectations of peer sadness reward 
did not change with DHEA baseline level.  
Overall, parents continue to play an important role in adolescents’ emotion development 
and their emotion responsive strategies influence how adolescents expect their peers’ emotion 
responses. Moreover, both intrinsic emotion regulation and children’s gender play important 
roles in the emotion socialization transition process. 
 
Maternal and paternal emotion socialization 
A large majority of studies addressing parental emotion socialization in previous 
literature only paid attention to mothers’ role. Although there is some literature that involved 
fathers’ role, they tended to mix fathers’ effects into parental effects and didn’t explore fathers’ 
role separately. In this study, mothers’ and fathers’ emotion socialization practices were 
measured separately and the results suggested that mothers and fathers showed significant 
differences in almost all of the strategy use in response to both children’s sadness and anger. 
These findings further implicate that fathers contribute to the emotion socialization for their 
children and may influence their children’s socioemotional development uniquely and 
independently from mothers.  
This study’s findings are consistent with the literature suggesting that mothers tended to 
be involved in children’s emotion regulation development more than fathers (Fivush et al., 2000; 
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Garside & Klimes-Dougan, 2002; LaBounty, et al., 2008). This study revealed that mothers 
worked as more active emotion socialization agents than fathers. Mothers used more reward, 
override and magnify strategies in response to at least one type of children’s negative emotions 
than fathers did. Besides, although neglect was the least-used strategy for both fathers and 
mothers, fathers neglected children’s emotions more than mothers did. It was demonstrated that 
mothers tended to be involved more than fathers in children’s emotion-related situations.  
The findings also support Cassano et al’s (2007) suggestions that mothers and fathers 
tended to use different strategies in response to children’s sadness and mothers tended to use 
more problem-focused strategies. In this study, in response to children’s sadness, although 
mothers and fathers used reward and override the most, mothers used more magnify than fathers 
while fathers used more neglect than mothers. Additionally, mothers applied more problem-
focused strategies (reward) than fathers for children’s sadness and anger. They tended to help 
more on finding out the reasons for negative emotions and solving the problems. All of the 
findings shedding light on maternal and paternal differences in socializing children’s emotions 
echo the literature suggesting parent gender differences in their children’s emotional life. For 
example, mothers talked more about the emotional aspects of children’s experiences (Fivush et 
al., 2000). Mothers are more aware of children’s emotions and have more constant emotion-
coaching attitudes and behaviors (Gottman et al., 1996; Gottman et al., 1997). Mothers used 
more emotion-oriented coping strategies while fathers used more problem-focused coping 
strategies in conflict resolution (Marceau, Zahn-Waxler, Shirtcliff, Schreiber, Hastings, & 
Klimes-Dougan, 2015). All of these broader parent-gender differences underlie the different 
emotion socialization practices of mothers and fathers. 
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Parent to peer emotion socialization transition  
Prior studies emphasized that parents played an important role in socializing young 
children’s emotions, yet there was a lack of emphasis on adolescents’ experiences of emotion 
socialization in the family context and instead most studies examined influences of peers. This 
study tried to bridge the research gap from multiple perspectives. This study confirmed that 
parents still played a significant role in shaping adolescents’ emotion development. It further 
suggested adolescents’ emotional expectations from their peers in their broader social context 
beyond families. With these findings as bases, this study found out that adolescents’ experiences 
of parent emotion socialization predicted their expectations of peers’ responses to their emotions. 
First, as suggested by Klimes-Dougan and colleagues (2007), adolescents still receive 
influences from parents on their emotion development. Parents’ appropriate reactions to 
adolescents’ emotions (e.g. problem-focused responding practices, helping and comforting 
behaviors, awareness and acceptance of children’s emotions) would be associated with children’s 
positive outcomes continuously (Eisenberg et al., 1996; Eisenberg et al., 1999; Hunter et al., 
2011). This study contributed to the accumulating body of literature by addressing parent 
emotion socialization specifically for adolescents. Moreover, this study was consistent with 
previous studies in suggesting the important role of parents in shaping their adolescent children’s 
emotion development. Given the findings, it was depicted that when adolescents experienced 
sadness and anger, both mothers and fathers applied various types of strategies and they were 
most likely to provide rewarding responses. 
Second, in children’s development process, adolescence is a critical time period in which 
they not only receive influences from family, but also get effects from the broader social context. 
Peers play an increasingly important role in influencing adolescents’ development including 
emotion development (Rubin et al., 2011). One of the possible reasons is that peers can provide 
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necessary emotional supports when adolescents are faced with emotion-related situations (Zeman 
et al., 2012, Nickerson & Nagle, 2005; Rubin et al., 2011; Eisenberg & Morris, 2002; Morris et 
al., 2007). This study explored adolescents’ emotion socialization experience with peers 
specifically. The findings revealed that when adolescents experienced negative emotions, they 
expected to receive various types of responses from their peers. Similar to their experiences of 
parent emotion socialization, adolescents expected reward from their peers most, such as 
knowing about why they were sad and angry, or providing help to solve the problems and 
comforting them. The depicted expected peer reward was consistent with one of Klimes-Dougan 
et al’s (2014) suggestions that friends respond positively to adolescents’ emotions. Given the 
nature of peer neglect, adolescents did not expect their peers to ignore their emotions. It matched 
with the previous literature demonstrating that adolescents would turn to peers for emotional 
supports when they experienced negative emotions (Eisenberg & Morris, 2002; Morris et al., 
2007). This study further confirmed that adolescents continued to receive emotion socialization 
influences from peers beyond their families and contributed to the literature addressing peer 
influences on adolescent emotion development by revealing the nature of expected peer emotion 
socialization.  
Third, given the fact that adolescents prepared themselves with experience of parent 
emotion socialization before interacting with peers, it is reasonable and meaningful to explore 
whether parent emotion socialization sets the stage for peer emotion socialization. This study 
adds to the literature of parent-to-peer effects transition on adolescents’ emotion development by 
examining the association between parent and expected peer emotion socialization. This study 
found that youth may expect the same emotion responses from their peers as they receive from 
their parents, allowing parental emotion socialization keeps influences across other relationships. 
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For example, when adolescents received rewarding responses from parents when experiencing 
negative emotions, they tended to expect their peers to offer the same type of responses for their 
emotions. The study findings demonstrated that this parent-to-peer transition pattern can be 
applied to three emotion socialization strategies including reward, override and magnify. This 
indicated that both positive and negative responsive strategies can be passed on from parents to 
other relationships. It also implicates the importance of parents’ effects on children’s 
development. Parents’ influences may be transitioned to the boarder social context and influence 
children’s development continuously. The only emotion response strategy that did not follow the 
parent-to-peer transition was neglect. One possible reason is that the adolescents received little 
neglect from their parents (between not at all typical and not typical); therefore, it was difficult to 
determine whether this strategy can be passed on to adolescent-peer interaction. Another possible 
explanation is from the nature of neglect strategy itself. It has been widely agreed that emotional 
neglect, as a type of maltreatment, leads to multiple negative children’s developmental outcomes 
such as internalizing symptoms and behavioral problems (Glaser, 2002; Hastings & De, 2008). It 
is reasonable to believe that adolescents do not expect peers’ neglect no matter whether they 
experience neglect from parents or not. 
 
Vagal tone is a predictor in emotion socialization transition 
The findings indicated that vagal tone played a role in the parent to peer emotion 
socialization transition, particularly for sadness. The positive vagal tone change score indicated 
that adolescents made efforts to suppress their emotional responses and maintain a low heart rate 
to the sad or angry video clips. This has been suggested as an adaptive and protective factor for 
children to deal with stressful issues and to build more advanced emotion regulation abilities, 
such as stressful parent-child interactions and non-supportive mother emotion responses 
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(Gottman & Katz, 2002; Perry, Calkins, Nelson, Leerkes, & Marcovitch, 2012). The negative 
slope of vagal tone in the model suggested that with higher vagal tone reactivity, adolescents 
expected less sadness reward and magnify from their peers, with the experience of parental 
sadness reward and magnify. In other words, these adolescents needed less of their peers’ 
involvement in their sadness when they displayed higher vagal tone activities in response to 
emotional challenges. 
From another aspect, a negative vagal tone change score indicated difficulties with 
emotion regulation (Santucci et al., 2008). The results suggested that with more difficulties of 
emotion regulation in response to salient emotional challenges, adolescents expected more of 
their peers’ emotion involvement reflecting more requirements of external help such as social 
supports. This is consistent with what was suggested in Calkin’s (1997) study that vagal 
suppression may work as an adaptive strategy to foster better social interaction skills. Similarly, 
the adaptive role of vagal suppression was also depicted in some other studies from different 
perspectives. For example, vagal tone withdrawal during negative mood-induction tasks was 
suggested to be adaptive to help depression recovery (Rottenberg, Salomon, Gross, & Gotlib, 
2005). And Rainville and colleagues (2006) reported that healthy participants experienced 
increased heart rate in sadness and it was associated with vagal activity withdrawal.  
In this study, adolescents displayed two different patterns of vagal tone activity, increased 
vagal activity or decreased vagal activity, in response to the mood induction videos. Previous 
literature also suggested inconsistent vagal tone activities in response to negative stimuli for 
adolescents with developmental problems. For example, in Musser et al’s (2011) study, 
adolescents with ADHD displayed elevated vagal tone during negative induction tasks. While 
some other researches revealed decreased vagal tone during the task (Crowell et al., 2006; 
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Beauchaine, 2002; Calkins et al., 2007). The inconsistent findings may because these studies 
used different stimulating tasks, reward-based or cognitive-oriented tasks (strongly activating the 
sympathetic system) and mood-induction tasks (more related to the parasympathetic system) 
(Musser et al., 2011). Besides, another reason might be that these studies focused on children 
across different age groups instead of adolescents.  
The predicting role of vagal tone activity in emotion socialization transition was only 
apparent for sadness but not anger. Although many previous studies did not specify different 
types of negative emotions, however, interestingly, Rainville et al (2006) depicted that people 
experienced increased heart rate in anger without significant vagal activity, but increased heart 
rate in sadness with vagal activity. These findings suggest the importance to examine specific 
negative emotions instead of considering them as a whole to fully understand the role of vagal 
tone in emotion development. 
Vagal tone activity was a significant predictor of expected peer emotion socialization 
when parents reward and magnify, but not override children’s sadness. This finding sheds light 
on different roles of physiological regulation and parents’ different strategy-use in the emotion 
socialization transition process. Parents’ involvement in adolescents’ sadness was highlighted no 
matter the strategies were supportive or not. When parents reward adolescents’ sadness, they ask 
about the reason and help to solve the problems. When parents magnify adolescents’ sadness, 
they display the same emotion with equal or stronger intensity together with their children 
(O'Neal & Magai, 2005). It is reasonable to consider both of the strategies as parents’ 
involvement in children’s emotions. However, when parents apply the override strategy, they try 
to dismiss or distract their children from particular emotions without any involvement in 
children’s emotions. The findings suggested that when parents involved in children’s sadness, 
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children’s vagal tone function works together in adolescents’ experience of sadness socialization 
transition. First, this finding highlighted the contributions of family (parent involvement) and 
individual (emotion regulation abilities) toward children’s emotion development. Second, 
whether intrinsic emotion regulation works in the emotion socialization transition depends on 
parents’ involvement in children’s emotions. When parents are not involved, children’s self-
regulation does not contribute to the emotion socialization transition. When parents are involved, 
children’s high self-regulation capacities appear to weaken parents’ influences and children 
expect less corresponding emotion responses. On the contrary, children’s low self-regulation 
capacities appear to strengthen parents’ influences and children expect more support from 
broader social context (from peer in this case). 
There were no associations between parent emotion socialization and adolescents’ vagal 
tone function, or associations between adolescents’ vagal tone and expected peer emotion 
socialization. This finding suggests that vagal tone serves as a type of intrinsic emotion 
regulation independently and is difficult to be influenced or altered by external factors such as 
experiences of parent emotion socialization. Vagal tone and parent emotion socialization work 
side by side to contribute to adolescents’ emotion socialization transition. Also, vagal tone 
function cannot directly influence how adolescents expect their peers’ emotion responses. Vagal 
tone function does not account for the association between adolescents’ experiences of parent 
and peer emotion socialization.  
In sum, methodologically, this study contributes to the practice of applying mood-
induction methods to explore adolescents’ intrinsic emotion regulation patterns. It also reveals 
how intrinsic emotion regulation relates to adolescents’ social strategy use, social supports 
seeking or not. Moreover, this study explored the role of vagal tone under the circumstance of 
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adolescent experience of emotion socialization transition and suggested a novel perspective to 
review the role of vagal tone. Function of vagal tone may work together with individual 
experience to predict some particular aspects of emotion development outcomes for adolescents. 
 
Baseline hormones are predictors in emotion socialization transition 
Among all the parental emotion response strategies, only adolescents’ experience of 
parents’ (especially mothers’) magnify to their sadness was associated with their baseline cortisol 
levels. Adolescents who experienced more magnify from parents in response to their sadness had 
higher baseline cortisol levels. Although there are inconsistent findings about the association 
between higher cortisol levels and emotional/internalizing problems especially for adolescents, 
there has been solid evidence supporting that higher cortisol level is related to negative state 
emotion (Adam, 2006) and is a potential risk factor for future internalizing disorders (Goodyer et 
al., 2000, Granger et al., 1996). In the parent emotion socialization circumstance, when parents 
magnify children’s sadness, parents display the same or even higher intense of sadness and their 
performance may prolong and amplify children’s sadness status which can be reflected by 
increased baseline cortisol level. The similar prediction from extrinsic to intrinsic emotion 
regulation was not found for other types of emotion response strategies and it sheds light on the 
particularly important role of emotion sharing in sadness socialization. Besides, the prediction 
was only significant for sadness but not anger indicating adolescents’ distinct emotional needs in 
the socialization process of different negative emotions. 
This study also found that when adolescents had higher baseline cortisol levels, they 
expected more of their peers’ magnify as a response to their sadness. With high baseline cortisol 
level, adolescents tend to display negative state emotion that influences their interaction with 
peers. This finding indicates that they tend to expect peers to share the same emotion with them. 
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However, there was no evidence suggesting baseline cortisol level as a mediator of the 
association between parent and expected peer emotion socialization. Although adolescents’ 
experience of parent emotion socialization may affect their physiological/intrinsic emotion 
regulation, the environmental factor (experience of parent emotion socialization) mainly 
accounts for how they interact with peers under emotion-related circumstances. This echoes 
social information processing model generated by Crick and Dodge (1994) that earlier 
experience within family prepares adolescents with emotional schemas and database for their 
future emotional development beyond family.  
Although baseline hormone level was not a mediator in the emotion socialization 
transition process, it was revealed that baseline hormone level functions as a significant predictor 
of expected peer emotion socialization. Similarly with the vagal tone function, baseline hormone 
levels played a role when parents are involved in adolescents’ negative emotions. Baseline 
hormone levels contributed in the emotion socialization transition process when parents applied 
reward to adolescent children’s sadness and anger. When adolescents experience parents’ reward 
to their negative emotions, it is an important understanding and discussion process for them. It 
provides them opportunities to ruminate and analyze the reasons, share their thinking and learn 
how to manage the negative emotions. In this situation, both extrinsic and intrinsic emotion 
regulation contribute to their emotion development. With parents’ reward, adolescents’ high 
baseline hormone levels strengthen parents’ influences, so that in the transition process, 
adolescents expect more of peers’ reward to their negative emotions.  
Baseline DHEA and baseline cortisol function differently when parents apply some 
particular strategies. Only baseline DHEA was a significant predictor when parents magnify 
children’s sadness other than anger. First, this finding keeps emphasizing the distinct roles of 
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intrinsic emotion regulation in the emotion socialization process for different types of emotions. 
Second, it suggests the different functions of DHEA and cortisol in the particular context of this 
study although DHEA activity was found to parallel with cortisol activity under many situations 
(Hucklebridge et al., 2005; Shirotsuki et al., 2009). One reason might be the different regulation 
of steroidogenesis for these two hormones that they are synthesized by different enzymes 
(cortisol: 17-α-hydroxylase activity; DHEA: 17,20-lyase) activities (Miller & Tyrrel, 
1995; Nawata et al., 2002; Hucklebridge et al., 2005). It indicates the necessity to distinguish 
DHEA and cortisol secretion and activity to investigate some particular research questions, 
although they are both products of HPA axis. Another reason might be that morning DHEA level 
is more stable than cortisol across days and it doesn’t show as clear awakening responses as 
cortisol (Hucklebridge et al., 2005). Therefore, in this investigation, only baseline DHEA level 
was found to predict adolescents’ expectations of their peers’ magnify to sadness with 
experience of parents’ magnify to their sadness. 
 In summary, intrinsic emotion regulation (indexed as vagal tone function in response to 
salient emotional challenges and baseline DHEA and cortisol levels) plays a significant role in 
adolescents’ experience of emotion socialization transition. This study revealed the specially 
important circumstances of parental involvement (reward and magnify) compared with their un-
involvement (override and neglect) for adolescents’ experience of emotion socialization 
transition. When parents involve in children’s emotions, extrinsic and intrinsic emotion 
regulation factors contribute together to adolescents’ emotion socialization transition. Parents’ 
involvement not only helps adolescents understanding emotions or expresses emotion sharing, 
but also helps to extend parents’ influences into the broader social context. Moreover, the 
findings demonstrate that under some particular situations, intrinsic emotion regulation only 
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serves for sadness other than anger. It underlines that it is necessary to investigate each particular 
emotion specifically to fully understand children and adolescents’ emotion development. 
 
Differences between girls and boys 
In the factorial invariance test, only the measurements of mother’s strategy for anger 
failed to meet the weak level of factorial invariance test. This is reasonable because firstly 
mothers tend to use different strategies in response to sons’ and daughters’ emotions, for 
example, they discuss emotions more with daughters than sons. Secondly, it is more acceptable 
for boys to express externalizing emotions such as anger than girls, so that mothers have 
different reactions to sons’ and girls’ anger. Therefore, for the questions about mothers’ 
strategies for anger, these strategies might have different meanings to boys and girls. When boys 
and girls answered these questions, they also might pay different levels of attention to mothers’ 
particular response strategies. With the nature of mothers’ different strategies in response to 
sons’ and girls’ emotions and the different acceptance levels of boys’ and girls’ anger, it is 
reasonable that the measurement of mother’s strategy for children’s anger displayed distinctions 
across boys and girls. Therefore, it is rational to consider that the factorial invariance test results 
of this construct had little practical meaning. And it is acceptable to continue analyzing 
adolescent gender differences using this measurement. 
With respect to extrinsic emotion socialization, mothers tended to offer more reward 
practice in response to sadness and anger of their daughters compared to those of their sons. This 
finding is compatible with what is known that parents use different emotion socialization 
strategies for daughters and sons, discussing more about sadness and the reasons of sadness with 
daughters in comparison with sons (Adams et al., 1995; Fivush et al., 2000). Besides, this study 
reveals that parents’ reward toward children’s sadness differs upon parent gender, only mothers 
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apply distinct reward practice to daughters and sons. The finding of mothers’ unique reward 
practice is inconsistent with some of  previous studies maybe because of the small sample sizes 
(17 in Adam et al (1995) study and 21 in Fivush et al (2000) study) and different age groups of 
children (toddlers and young children instead of adolescents). Moreover, father’s unique role was 
suggested that father used different override practice to daughters and sons for their sadness. 
Mascaro et al (2017) suggested that child gender may influence father’s behaviors and brain 
functions. For example, fathers tend to have a stronger neural response to their daughter’s happy 
facial expressions in medial and lateral orbitofrontal cortex which is related to emotion 
regulation and reward (Mascaro, Rentscher, Hackett, Mehl, & Rilling, 2017). Therefore it is 
reasonable that fathers tended to distract their daughters from sadness than sons. A widely agreed 
idea is that it is more acceptable for men/boys to display externalizing emotions such as anger 
(Siegel & Alloy, 1990; Chaplin et al., 2010; Garside & Klimes-Dougan, 2002; Klimes‐Dougan et 
al., 2007). And there are many studies demonstrating that parents discuss more about anger with 
their sons than girls. Most intriguingly, this distinction was not found in this study. Since 
previous studies focused on various age groups, this study may suggest unique parental emotion 
socialization patterns, particularly for girls and boys. 
There is a dearth of studies investigating adolescent girls’ and boys’ expectations of their 
peers’ emotion responses separately. In the overall process of emotion development, girls and 
boys experience differences from many aspects. For example, parents socialize emotions 
differently for girls and boys and accept or encourage them to display different emotions. 
Compared with boys, girls tend to receive parental influences more easily. When they are faced 
with social contexts beyond families, girls express more emotions and share more thoughts with 
their peers in comparison of boys. All of these gender differences in children’s emotion 
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development underlie the possible different expectations of peer emotion responses of girls and 
boys. In this investigation, results indicate different peer interaction expectations of boys and 
girls and it is necessary to examine adolescents’ peer emotion socialization separately upon 
gender. 
Children’s gender played an important predicting role in the emotion socialization 
transition. Girls expected more peer emotion responses than boys indicating that the emotion 
socialization transition was more obvious than boys. This finding contributes to the body of 
literature examining girls’ and boys’ different emotion socialization experiences. As suggested in 
the literature, in the process of emotion socialization, compared with boys, girls tend to perform 
better in understanding emotions and are more susceptible to the effects from socialization. 
(Hall, 1978; O’Kearney & Dadds, 2004; Hughes & Dunn, 2002; Adams et al., 1995; Denham et 
al., 2010). And these early findings underlie the current study that with the better understanding 
of emotions and higher susceptibility, girls experience emotion socialization transition more 
efficiently in comparison with boys. Besides, girls tend to display greater emotional self-
disclosure to both parents and peers than boys do (Papini, Farmer, Clark, Micka, & Barnett, 
1990). Therefore, it is reasonable to consider girls as a more active group in the emotion 
socialization transition process compared with boys. And this may help explaining why girls are 
more susceptible to the emotion socialization transition process. Moreover, it was demonstrated 
in previous literature that adolescent girls and boys had different expectations of their 
friendships. Girls are thought to more expect friendships characterized by self-disclosure, 
empathy, nurturing and supportive, while boys expect friendships with controlling, competition 
and companionship (De Goede, Branje, & Meeus, 2009; Galambos, 2004; Maccoby, 1990; 
Jenkins, Goodness, & Buhrmester, 2002; Helsen, Vollebergh, & Meeus, 2000; Updegraff, 
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Helms, McHale, Crouter, Thayer, & Sales, 2004). The different expectations of friendship may 
affect how girls and boys interact with their peers. Similarly, when adolescents experience 
emotion-related issues, girls tend to expect more emotion responses from peers than do boys 
which echoes girls’ more expectations of involvement, supports and disclosure of their peers. 
This study did not find interactions between adolescents gender and parent emotion 
socialization strategies in their emotion socialization transition process. However, when 
involving intrinsic emotion regulation together with adolescent gender, some significant 
interactions were revealed especially for father’s emotion socialization. For example, an 
impressing finding is that when fathers applied override in response to adolescent children’s 
sadness, girls with higher vagal tone change scores tended to expect more override from peers 
while boys with higher vagal tone change scores tended to expect less peers’ override.  
The interactions under father emotion socialization circumstance emphasize fathers’ 
unique and independent contributions in emotion socialization and their children’s further 
emotional development beyond families. Besides, the differences based on child gender suggest 
the distinct interactions of father-daughter and father-son dyads. The effects of higher vagal tone 
activity and less expected peer emotion responses were apparent within boys more than girls. 
This finding suggests that for boys, with more attempts to deal with the emotional challenges, 
they expect less peer emotion responses and they experience less efficient emotion socialization 
transition. If they display lower vagal tone activity during the sad video clips, indicating stressful 
responses to sadness, it is easier for them to transfer the influences of father emotion 
socialization to their interactions with peers. Moreover, external help and supports from peers 
may help them on self-regulating during salient emotional experiences. However, for girls, vagal 
tone function plays a different role in their emotion socialization transition process. Girls with 
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higher self-regulatory capacities expect more peers’ emotion responses or they keep expecting 
more of peers’ responses regardless of their self-regulatory capacities. It appears that high self-
regulatory capacities contribute in girls’ emotion socialization transition and help them to 
transfer family influences into the broader context. Although vagal tone function works 
differently for girls, they keep showing high expected peer emotion responses. It is consistent 
with what is known that girls tend to expect more involvement from their peers (De Goede et al., 
2009; Jenkins, et al., 2002; Helsen et al., 2000; Updegraff et al., 2004). Similar with the different 
roles of vagal tone for boys and girls, boys with higher baseline DHEA tend to expect more peer 
emotion responses. This may reflect boys’ special needs of seeking peers’ help when they have 
difficulties in self-regulation or experience negative emotion state. While when girls have similar 
experiences, they are more likely to self-regulate with less desires of peers’ help or they keep 
expecting peers’ involvement in all conditions.  
Interactions between intrinsic emotion regulation and child gender were only found in the 
circumstance of father sadness reward and override, but not magnify. One possible reason is that 
men tend to display externalizing emotions such as anger but not internalizing emotions such as 
sadness (Chaplin & Aldao, 2013; Siegel & Alloy, 1990), so that fathers are less likely to magnify 
their children’s sadness. Therefore, with little experience of father’s sadness magnify, it is hard 
to examine the distinct roles of intrinsic emotion regulation for boys and girls. 
 
Limitations and suggestions for future studies 
In spite of the impressing findings of this study with respect to adolescents’ emotion 
socialization transition experiences, there are some limitations and corresponding suggestions for 
future studies. 
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First, this study only focused on two types of negative emotions, sadness and anger. 
Although the methodology covered both internalizing and externalizing emotions, this study still 
cannot provide a comprehensive understanding of the overall picture of adolescents’ emotion 
socialization experience. Besides, all type of both positive and negative emotions should be 
explored in future related studies to fully understand how adolescents’ emotion socialization 
experiences transit from their parents to peers. 
Second, peer emotion socialization was determined by adolescents’ expected peer 
responses to adolescents’ emotions that cannot reflect the real peer emotion socialization 
experiences. For the purpose of understanding this transition process better, future study should 
involve real peer emotion socialization strategies as well. Moreover, through examining the gap 
between expected and real peer emotion socialization, future studies may reveal how this 
“expectation-truth” gap influences adolescents’ emotion and other aspects of development. 
Third, parent emotion socialization was determined by youth-reported emotion 
socialization measurements instead of parent-reported measurements. Future studies should 
involve parent-reported measurement to eliminate the possible bias of children’s different 
attitudes and different perceptions of parents’ influences. Besides, it is meaningful to explore the 
family influences from parents’ and children’s perspectives. 
Fourth, in this study, one of HPA axis functions, hormone diurnal rhythm did not 
contribute to adolescents’ emotion socialization transition. One possible reason is that there were 
only 3 saliva samples collected each day for two days, and the number of samples was not as 
sufficient to reflect accurate hormone diurnal rhythm. Future study should collect more saliva 
samples within a day across several days to capture adolescents’ more valid hormone diurnal 
rhythm. 
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Fifth, another important function of HPA axis, reaction and recovery in response to acute 
stressor, was not involved in this study. However, it is meaningful to examine how the hormones 
in response to salient emotional challenges and how they recover to normal levels after the 
absence of challenges. Future studies should involve this important aspect of HPA axis activities 
to better comprehend its role in adolescents’ emotion development. 
Conclusion and implication 
The key purpose of this study was to explore emotion socialization transition for 
adolescents. Meanwhile, the research questions of this study provided great opportunities to 1) 
examine adolescents’ both extrinsic and intrinsic emotion socialization; 2) explore fathers’ and 
mothers’ practice separately and independently and 3) explore the different experiences of boys 
and girls in this process.  
First, with the fact that adolescents receive much less attention for their emotion 
socialization experiences in comparison to the younger age groups, this study contributes to 
expand the related body of literature focusing on family influences on adolescent emotion 
development. This study found that parents still engage in socializing adolescent children’s 
emotions by applying various types of strategies in response to their negative emotions (sadness 
and anger in this study). When adolescents encounter with negative emotions, parents reward 
them the most, helping them understanding the reasons and dealing with the emotions. 
Second, this study is a pioneer study examining adolescents’ experience of emotion 
socialization transition from parents to peers and the association between parent and peer 
emotion socialization was revealed. This impressing finding indicates that the parental effects on 
children’s emotional development do not diminish in adolescence, but instead to magnify across 
other relationships. It is meaningful and helpful for future studies to focus on children’s ongoing 
socioemotional development beyond family context. 
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Third, in children’s emotion development, fathers’ role tended to be neglected in previous 
literature. Although there have been some studies talking about fathers’ effects, few of them 
involved fathers independently. This study examined and confirmed fathers’ unique and 
independent role in socializing their children’s emotions and their further socioemotional 
development beyond family. Mothers and fathers showed different strategy use to respond 
children’s emotions and they also responded differently based on child sex. Moreover, fathers 
played a special role for adolescents’ emotion socialization transition. Girls’ and boys’ intrinsic 
emotion regulation systems functioned differently particularly with fathers’ influences. This 
study emphasizes father’s role in children’s emotion development, at the same time, suggests to 
explore fathers’ role independently to fully understand family influences on children’s 
development. 
Fourth, to understand adolescent emotion development, this study involved both extrinsic 
and intrinsic emotion regulation. For intrinsic emotion regulation, two physiological systems, 
parasympathetic system (vagal tone) and HPA axis, were examined. The role of intrinsic 
emotion regulation is revealed that it influences the emotion socialization transition experience 
of adolescents. Also, in some particular circumstances, intrinsic emotion regulation functions 
distinctly for boys and girls with respect to how they transfer effects from parents to broader 
context. This study contributes to the methodology regarding adolescent emotion development 
by confirming the validity and necessity of involving physiological measures to obtain a more 
comprehensive understanding of adolescents’ development. 
Fifth, this study contributes to the expanding body of literature suggesting the child 
gender-based differences in their emotion-related experiences and development. Being consistent 
with previous literature, this study depicts that parents use different emotion socialization 
99 
strategies based on children’s gender. For instance, parents tend to discuss sadness more with 
daughters in comparison with sons. Besides, this study reveals that girls are more susceptible 
particularly in the emotion socialization transition process that girls tend to expect more same 
emotion responses from their peers as those of their parents. Moreover, the significant 
interactions between gender and intrinsic emotion regulation sheds light on adolescents’ gender 
differences on emotional needs and regulation difficulties as well as the particular paternal 
effects on their emotion development. 
Last but not the least, this studies contributes to theoretical development with respect to 
human development. Results of this study echo the key tenets of Bronfenbrenner’s bioecological 
theory of human development and Crick and Dodge’s social information processing model. 
From Bronfenbrenner’s perspective, this study verifies the contributions of all the four aspects 
(process, person, context, time) toward adolescent emotion development by involving both 
intrinsic and extrinsic emotion regulation to investigate adolescents’ experiences of emotion 
socialization transition from their families to broader social context. This theory emphasizes the 
interactions between different levels of systems, however, this study further highlights the 
interactions among the factors within a same level. For example, both sex and intrinsic emotion 
regulation are within microsystem and they interact with each other to influence adolescents’ 
emotion development. Besides, this study verifies social information processing model under the 
circumstance of adolescents’ experiences of emotion socialization transition and highlights the 
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